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THE  PSYCHOLOGY  OF  DREAMS. 


By  Jambs  Rai^ph  Jbwbi^i.. 


This  study  of  the  Psychology  of  Dreams  is  based  upon  the 
returns  to  a  questionnaire^  sent  out,  principally  to  Normal 
Schools,  which  accounts  for  the  large  proportion  of  females.' 
More  than  2,000  dreams  from  some  800  people  have  been  used; 
moreover,  a  number  of  friends  of  the  writer  have  kept  dream 

^  DREAMS. 

State  sex  and  age,  and  write  on  one  side  of  paper  only. 

I.  Ask  children  of  each  or  any  few  grades  to  write  a  composition 
on  the  most  remarkable  dream  or  dreams  they  ever  had,  to  tell  all 
about  it,  whenit  occurred  and  what  effect  it  had,  always  stating  sex, 
present  a^e,  and  how  long  ago  the  dream  occurred. 

II.  Will  the  teacher  or  adult  do  the  same  thing  and  add  any  note 
concerning  the  frequency  of  their  dreams?  (i.)  When  dreaming  is 
best  and  worst ;  what  is  done  to  favor  or  prevent  dreaming,  and  why. 
(2.)  Whether  any  have  come  true.  (3.)  The  effect  on  their  mood  and 
feelings  next  day.  (4.)  Are  there  repeated  dreams?  (5,)  Does  season, 
day  ofweek,  the  month,  or  age  have  any  effect  ?  (6.)  Is  there  an  age 
of  dreams ;  if  so,  what  ?  (7. )  Give  experiences  of  nightmare,  flying, 
floating,  hovering,  or  smothering.  (8.)  If  yon  talk  m  your  sleep  or 
have  observed  others,  describe  it,  and  what  is  it  about  and  what  is 
said  ?  The  same  of  walking  or  any  motor  activity.  (9.)  Detail  cases 
where  dreams  were  connected  with  preceding  events,  f  10. )  Have  they 
influenced  your  life  and  how?  (11.)  Cases  where  a  child  has  confused 
dream  life  with  real  life.  (12.)  Do  dreams  tend  to  repeat  the  under- 
currents of  emotional  life  rather  than  daily  experience?  Do  you  know 
cases  where  cheerful  people  have  painful  dreams  or  vice  versa  f  (13.) 
Can  yon  discriminate  between  psychological  and  physical  causes? 
(14.)  Give  temperament  and  physical  conaition. 

*The  topic  for  this  study  was  suggested  to  the  writer  by  President 
G.  Stanley  Hall,  to  whom  is  made  glad  and  full  acknowledgment  for 
constant  advice  and  inspiration.    Dr.  Theodate  L.  Smith  has  also  ren- 


2  JEWELL : 

diaries  and  given  them  to  him.  So  far  as  can  be  learned,  no 
study  of  dreams  from  such  a  mass  of  data  has  ever  been  made 
before,  and  for  this  reason  the  literature  on  the  subject  was 
made  a  minor  matter,  in  an  effort  to  arrive  at  whatever  conclu- 
sions seemed  justifiable  without  the  possible  bias  of  previous 
theories. 

A  mere  study  of  the  papers  as  answers  to  the  questions  asked 
did  not  yield  nearly  so  good  results  as  did  a  careful  examination 
and  comparison  of  the  dreams  given.  The  topics  of  preventing 
certain  dreams,  equation  of  age  and  locality  of  the  dreamer, 
dreams  of  things  which  have  caused  deep  emotions,  the  causes 
of  dreams,  burglar  dreams,  anticipatory  dreams,  dreams  of 
death,  judgment  during  sleep,  emotion  in  dreams,  dreams  con- 
fused with  real  life,  the  influence  of  dreams,  and  hypnagogic 
states  were  those  on  which  there  was  most  abundant  material. 
As  to  when  one's  dreaming  is  best  or  worst,  it  has  not  been 
possible  to  separate  mental  from  physical  causes;  for  both  are 
usually  combined  in  the  same  answer.  Comparatively  few  try 
to  favor  or  prevent  dreaming.  Some  have  tried  to  dream  of 
certain  things  by  thinking  of  them  just  before  and  while  going 
to  sleep,  but  very  few  say  definitely  that  they  succeed  in  so 
doing^.  A  few  do  not  eat  rich  food  late  in  the  evening  because 
they  think  it  causes  bad  dreams,  others  do  eat  something  rich 
just  before  retiring  to  prevent  bad  dreams.  Before  giving  her 
pupils  this  questionnaire,  one  teacher  asked  them  to  look  in- 
tently at  a  bright  object,  red  preferably,  for  some  minutes  be- 
fore retiring,  to  see  if  it  would  influence  their  dreams,  but  the 
results  were  almost  wholly  negative.  Of  course  it  cannot  be 
inferred  that  it  is  impossible  to  cause  certain  dreams,  but  since 
suggestion  seems  of  no  avail  it  is  manifestly  improbable.  Even 
in  hypnosis,  the  state  of  mind  most  like  dreaming,  only  the  be- 
ginning of  any  certain  mental  content  can  be  brought  about  by 
suggestion, — once  induced,  association  takes  its  natural  course, 
and  repeated  suggestions  are  necessary  to  direct  it  along  de- 
sired lines. 

Nelson*  has  advocated  the  theory  that  any  certain  dreams 
could  be  prevented  by  going  over  in  consciousness  each  dreaded 

dered  invaluable  assiatanoe,  not  only  in  the  gathering  of  material,  but 
also  by  way  of  many  suggestions,  for  which  the  writer  is  very  grateful. 
Thanks  are  also  due  to  a  numt>er  of  teachers  who  collected  answers  to 
the  questionnaire  sent  out  at  the  beginning  of  this  study,  among  them 
Miss  Lillie  A.  Williams,  Dr.  Margaret  Smith,  Miss  Harriett  Marsh, 
Miss  Carolyn  M.  Robbins,  Dr.  W.  G.  Chamt>ers,  Dr.  Norman  Triplett, 
Dr.  J.  H.  Leuba,  Dr.  Oscar  Chrisman,  Dr.  G.  B.  Partridge,  Dr.  Pred- 
ericK  Tracy,  Dr.  E.  P.  Bnchner,  Prof.  D.  D.  Hugh,  Miss  Grace  Bmilie 
Taft,  and  Miss  Margaret  Pritchard. 

^  Vide  Stevenson,  R.  L.:    Across  the  Plains,  Chap,  on  "  Dreams." 

*  Am.  Jour,  of  Fsy.^  Vol.  I,  pp.  376-377. 
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dream  just  before  falling  to  sleep,  and  saying  to  one's  self: 
•*There»  that  dream  is  accounted  for,  now  I  sha*  n't  dream  it." 
Such  a  course  would  probably  be  successful  in  almost  any  case, 
but  it  would  be  so  because  of  the  power  of  negative  suggestion. 
Any  other  method  would  probably  be  just  as  efficient  if  one 
believed  it  to  be  so.  Three  examples  like  Nelson's  have  been 
found  in  this  material.  Following  in  logical  order  comes  a 
mere  shutting  out  of  the  mind  of  whatever  there  is  reason  to 
fear  will  be  the  subject  matter  of  the  dreams,  without  any  defi- 
nite attempt  to  replace  it  with  other  thoughts.  No  one  re- 
ports having  tried  this  with  failure. 

P.,  20.^  There  have  been  times  in  my  life,  after  bad  news  or  hearing 
of  some  terrible  accident,  when  I  have  prevented  myself  from  dream- 
ing of  them  by  **  thinking  of  nothing,** — by  making  my  mind  as  empty 
as  possible  and  not  thinking  of  what  I  feared. 

M.»  18.  I  can  usually  prevent  dreaming  of  things  either  by  think- 
ing of  something  else  or  of  *'  nothing.** 

P.,  20.  Many  times  I  have  banished  unpleasant  thoughts  from  my 
mind  in  order  not  to  dream  of  them  and  have  succeeded  almost  every 
time.  At  one  time  in  my  school  life,  when  very  unhappy,  if  I  could 
entirely  banish  the  thoughts  I  feared  dreaming  of,' I  ii^t^^r  dreamed  of 
them;  if  not,  I  would  spend  a  horrible  night.  (Her  teacher  writes 
"  Two  sisters  and  brother  died  of  same  disease,  father  a  suicide,  she 
and  mother  frail  physically.  She  has  a  fine  mind,  an  artist,  linguist, 
intellectual  grasp  unusual.**) 

Others  turn  their  thoughts  resolutely  away  from  the  dreaded 
subject,  and  fix  the  attention  upon  a  totally  difierent  topic 
while  dropping  to  sleep. 

P.,  20.  I  can  usually  prevent  myself  from  dreaming  of  anything  I 
do  not  wish  by  thinking  of  something  very  different,  especially  by 
reading  something  interesting  and  thinking  about  that. 

M.,  25.  I  have  prevented  myself  from  dreaming  unpleasant  things 
by  thinking  of  something  entirely  unrelated  to  them. 

Others  have  specific  methods  by  which  they  prevent  certain 
dreams  which  are  as  efficacious  for  them  as  was  Nelson's  for 
him. 

M.,  39.  I  often  prevent  unpleasant  dreams  by  thinking  of  pleasant 
things,  especially  by  religious  melody  and  religions  devotion. 

P.,  18.  I  have  been  able  to  keep  from  dreaming  certain  horrid 
dreams  by  counting,  or  by  saying  the  letters  of  the  alphabet. 

M.,  18.  I  have  prevented  the  dreaming  of  certain  dreams  of  an  un- 
pleasant nature  by  saying  certain  things  when  I  went  to  sleep. 

It  seems  to  be  true  that  just  in  proportion  as  the  suggestion 
is  complete,  in  the  same  way  will  the  absence  of  the  feared 
dreams  be  certain. 


the 

really  paying 

and  keep  from  dreaming  certain  things. 


ip.,  20,  female,  20  years  old;  M.,  18,  male,  18  years  old. 
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M.,  37.  Some  years  ago  I  tried  hard  to  keep  myself  from  dreaming 
of  a  couple  of  disagreeable  things,  and  failed ;  the  harder  I  tried  the 
more  I  thought  of  them.  Now  I  have  dismissed  them  entirely  from 
my  mind,  by  thinking  of  other  definite  things,  so  do  not  dream  of 
them. 

As  to  the  efiFect  of  dream,  the  next  day,  about  half  say  they 
are  never  affected  in  any  way,  while  very  few  are  noticeably 
affected  by  pleasant  dreams,  practically  all  those  ever  affected 
saying  that  they  are  depressed  the  day  following  any  bad  or 
disagreeable  dream.  Young  children  are  especially  influenced 
by  dreams  which  produce  morbid  fears.*  Slightly  over  half  say 
they  have  repeated  dreams,*  a  considerable  number  of  them  be- 
ing nightmares,  and  about  as  many  of  flying  in  some  particular 
place,  usually  down  the  front  staircase.  So  far  as  can  be  in- 
ferred from  the  returns  to  this  questionnaire  neither  the  season, 
day  of  the  week,  nor  the  month  have  any  marked  effect  on 
dreams.  Neither  has  the  age.  except  that  the  character  of  the 
dreams  changes  as  the  physical  and  mental  characteristics  of 
the  person  change.  In  childhood,  the  dreams  are  more  about 
animals  and  places ;  after  adolescence,  of  persons  and  events. 
It  has  been  impossible  to  draw  any  hard  and  fast  lines  as  to  a 
specific  age  of  dreams,  but  these  returns  have  shown  beyond 
doubt  that  such  a  time  exists  for  most  individuals  about  the  age 
of  puberty  and  dawning  adolescence. 

As  to  frequency:  nightmare,  falling,  floating,  smothering, 
flying  and  hovering  come  in  the  order  given.  During  child- 
hood nightmare  almost  always  takes  the  form  of  an  animal  or 
monstrosity  chasing  the  dreamer,  and  there  is  always  the  ina- 
bility to  scream  or  move  Among  adolescents  the  pursuing 
object  is  usually  some  dreaded  person,  unless  a  morbid  fear  of 
some  particular  animal  exists,  as  in  the  cases  of  two  young 
women,  who  are  always  chased  by  a  cat  or  a  horse,  respectively. 
Several  observers  have  been  taught  by  suggestion  to  rid  them- 
selves of  their  nightmare,  others  have  taught  themselves  to 
recognize  nightmare  as  being  only  a  dream,  and  so  di-^pel  the 
hallucination.*  The  opinions  of  Hammond  and  Manac6iiie  that 
nightmare  is  a  physical  rather  than  a  nervous  matter,  seem  to 
be  confirmed  by  this  study. 

In  dreams  of  floating,  a  peculiarity  is  brought  out  which  the 
writer  has  not  seen  mentioned  elsewhere,  viz,,  that  in  over  half 
the  cases  there  is  a  definite  location  for  the  dream  experience,^ 
usually  some  particular  staircase  in  the  home.  Maiy  are  aware 
of  the  experience  bAig  a  dream,  and  say  they  couNciously  re- 

^  Mosso :  Pear,  pp.  232-235. 
^Hessler:  Psy.  Rev.,  Vol.  VIII,  pp.  606-609. 
•  Vide  De  Sanctis  and  Neyroz :  Psy.  Rev.,  Vol   IX,  p.  274. 
^  Vide  Manac^Yne:  Sleep;  Its  Physiology,  Pathology.  Hygiene  and 
Psychology,  pp.  298-301. 
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peat  it  time  after  time  for  the  pleasurable  sensation  it  produces. 
Delbceuf*  tells  of  trying  while  yet  asleep  to  determine  the 
course  of  his  dreams,  but  with  failure ;  however  he  does  not 
say  that  it  is  impossible. 

Child '  found  that  among  200  college  students  of  both  sexes, 
between  the  ages  of  twenty  and  thirty^  41^  of  the  men  and 
37%  of  the  women  talked  in  their  sleep.  Over  90%  of  those 
answering  this  questionnaire  have  either  walked  or  talked  in 
their  sleep,  or  have  observed  others  doing  so  ;  and  15%,  all  of 
them  young  women,  frequently  laugh  or  cry  in  their  sleep. 
Six  sing  in  their  sleep,  two  have  pla3'ed  the  piano  and  sung  at 
the  same  time. 

Dreams  Differ  with  Age  and  Locality. 

In  tabulating  the  answers  to  the  questions  asked  in  the  syl- 
labus, it  became  evident  that  there  were  certain  divisions  into 
which  the  dreams  naturally  fell,  with  respect  to  age  and  local- 
ity, and  perhaps  nationality  as  well.  As  to  age,  the  great 
dividing  line  is  that  of  puberty  *  and  the  coming  on  of  adoles- 
cence, as  Mosso^  has  pointed  out.  Before  this  time,  during  the 
night  one  lives  over  again,  in  a  self-constructed  drama,  what  he 
has  heard,  read,  and  seen  during  the  day,  and  the  resulting 
vivid  scenes  in  which  he  takes  part  are  as  real  to  him  for  the 
time  as  are  the  events  of  his  actual  waking  life.  A  little  Wor- 
cester girl  takes  great  delight  in  learning  Riley's  **  Little 
Orphant  Annie,**  and  that  night  wakes  up  screaming  just  as 
"the  Gobble-uns  are  gittin'  her."  A  Kansas  boy  hears  his 
father  telling  stories  of  the  early  border  warfare  with  the  In- 
dians, and  that  night  he  fights  a  whole  tribe  of  redskins  to 
save  his  mother  and  sister.  In  a  word,  dreams  differ  with 
mental  content.  Boston  boys  in  the  fourth  grade,  between  the 
ages  of  eight  and  ten,  dream  : 

I  dreamed  I  was  a  fish.  I  saw  my  brother  run  over  on  a  railroad.  I 
saw  a  honse  on  fire  and  the  firemen  playing  the  hose.  I  saw  a  man  on 
a  brown  and  white  horse.  I  fell  from  a  bridge  into  the  water  and 
woke  np. 

As  the  boy  gets  older,  his  desires  for  money  and  property 
creep  into  his  dreams,  and  he  begins  to  make  himself  a  hero  in 
his  vivid  dramas.  Sixth  grade  boys  in  the  same  school,  be- 
tween the  ages  of  twelve  and  fourteen,  dream : 

I  owned  a  store,  and  carriages  and  horses.    I  was  fighting  with  a 

^  he  Sommeil  et  les  R^ves,  p.  23. 

***  Statistics  of  Unconscious  Cerebration,"  Am.  /our.  of  Psy.^  Nov., 
1802. 

■G.  Stanley  Hall:  "Psychology  of  Adolescence,"  Vol.  I,  p.  262  ei 
sea. 

*  Op.  cii.f  pp.  232-235. 
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cop.  I  saw  a  man  drowning,  saved  him  and  he  gave  me$T»ooo,  came 
home,  told  my  mother  and  she  gave  me  another  dollar.  The  streets 
of  Boston  were  covered  with  gold,  silver  and  copper,  I  got  a  million 
dollars  and  a  half  and  spent  it.  I  saved  a  little  child  in  the  big  Chicago 
theatre  fire. 

Papers  from  Minnesota  children  of  about  this  age  are  of  ''hunt- 
ing ducks  or  rabbits,  fighting  Indians,  being  chased  by,  or 
chasing,  snakes,  rowing  on  the  lake,  being  in  the  pineries, 
etc.'' 

In  the  lake  district  of  Minnesota  comparatively  little  dream- 
ing is  done  by  those  just  entering  adolescence.  Over  one-third 
of  the  children  of  this  age — just  when  other  children  dream 
most — do  not  remember  ever  having  dreamed.  Two-thirds  of 
those  who  do  not  dream  are  clearly  of  Scandinavian  or  German 
parentage.  In  answer  to  a  later  question,  about  a  fourth  were 
positive  that  they  had  never  experienced  any  great  joy,  grief, 
or  other  deep  emotion,  and  over  a  third  said  they  had  never 
dreamed  of  an  event  causing  a  deep  emotion.  The  simple 
country  life  certainly  obtains  here,  and  what  little  data  there 
is  suggests  strongly  that  the  more  stolid,  phlegmatic  races  tend 
to  less  dreaming  (remembered  dreaming)  than  do  the  more 
active,  nervous  ones. 

Dreams  of  Things  Causing  Deep  Emotions. 

Among  the  questions  suggesting  themselves  to  the  writer 
was  whether  or  not  children  and  adolescents  dream  of  the 
causes  of  their  deepest  emotions  within  the  same  length  of  time 
after  the  occurrence  of  the  events  causing  them.  Three  Normal 
Schools  kindly  supplied  the  reactions  of  their  pupils  to  this 
question,  one  of  them  a  Western  school  with  a  preparatory  de- 
partment, so  that  the  greater  part  of  the  answers  in  this  case 
were  from  students  just  entering  adolescence. 

It  has  been  stated  before*  that  the  events  causing  our  deep- 
est emotions  were  not  dreamed  of  for  some  time,  e.  g.,  in  be- 
reavement one  seldom  dreams  of  the  dead.'  But  the  entire 
mass  of  these  returns  shows  that  children  dream  of  such  things 
almost,  if  not  quite,  at  once,  and  that  this  persists  until  adoles- 
cence and  sometimes  later.  After  adolescence,  as  a  rule,  *  *  there 
is  a  surprising  fewness  of  the  cases  in  which  the  dream  is  asso- 
ciated with  what  is  of  paramount  significance  in  one's  waking 
experience,"  as  Miss  Calkins  states.  None  of  those  answering 
this  question  dream  sooner  of  such  a  thing  than  before  adoles- 
cence, and  over  two-thirds  say  the  interval  has  been  greatly 
lengthened  since  childhood.     Only  six  say  they  dream  of  their 

^Havelock  Ellis:  ''The  Stuff  that  Dreams  are  Made  of,"  Pop.  Sci. 
Mo.,  Vol.  LIV,  p.  727. 
*Miss  Calkins:  Am,  four.  0/ Psy,^  Vol.  V,  pp.  333-334' 
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great  emotions  directly  after,  or  soon  after,  their  occurrence. 
Almost  all  the  answers  from  the  preparatory  department  of  a 
Normal  School  tend  to  show  that  during  childhood  great  grief 
or  joy  is  immediately  reflected  in  dreams.  Although  too  gen- 
eral a  proposition  to  admit  of  exact  proof,  this  study  has  sug- 
gested to  the  writer  that  perhaps,  after  adolescence,  the  more 
importance  an  event  assumes  to  the  individual,  the  longer  it 
will  be  before  it  appears  in  dream  life. 

Causes  op  Drbams. 

A  large  proportion  of  the  dreams  received  had  with  them  an 
explanation  of  the  causes,  known  or  probable,  and  this  without 
such  explanation  being  asked.  This  was  true  to  so  great  an 
extent  that  it  has  been  possible  to  trace  to  their  sources  a  few 
of  almost  every  class  of  dreams.  Miss  Calkins^  has  called 
those  dreams  resulting  from  physical  stimuli  Presentative, 
those  coming  from  memory  association  Representative;  which 
nomenclature  is,  I  think,  better  than  that  of  Spitta,'  Beaunis,* 
or  SuUy.^  Of  course  dreams  combine  presentative  elements 
with  representative  in  ever  varying  proportions,  but  all  ele- 
ments may  be  found  in  one  class  or  the  other,  if  one  neglect 
the  always-unexplained  remnant  of  dreams  called  premonitory 
or  anticipatory,  in  which  certain  elements  must  be  left  still  un- 
decided. 

Of  causes  distinctly  physical  there  are  two  convenient  subdi- 
visions, (i)  external  stimuli  coming  from  the  end  organs  of 
sense,  and  (2)  organic  and  muscular  sensations.  Many  dreams 
are  suddenly  altered  in  their  course  by  an  external  stimulus 
coming  in;  if  it  be  strong  enough  it  will  cause  a  distinct  dream 
of  its  own,  as  shown  by  Maury's  experiments,*  now  classic  in 
this  line,  and  by  the  later  ones  of  Sanctis.*  Numerous  instan- 
ces have  been  found  in  the  present  study,  but  this  fact  is  so 
well  recognized  that  only  two  will  be  given. 

P.,  20.  I/ast  fall  during  the  campaign  I  was  having  a  hard  time 
classifying  insects.  On  going  to  sleep  one  night  after  working  hard 
on  this  a  procession  passed  our  home,  hurrahing  for  its  candidate.  I 
dreamed  the  men  had  discovered  a  new  way  to  classify  insects,  and 
were  celebrating  their  discovery  with  a  procession. 

P.,  58.  One  hot  summer  night  I  heard  a  mounted  policeman  clatter 
past  the  house,  and  dreamed  it  was  a  band  of  cowboys  after  a  horse 

^qp.  cii.,  Vol.  V. 

'Die  Schlaf-  und  Traumzustande  der  menschlichen  Seele,  pp.  177- 
178. 

•"Contribution  a  la  Psychologic du  R^e,"  Am, Jour,  of  Psy.^  Vol. 
XIV,  No.  3,  p.  32. 

^'*Laws  of  Dream  Fancy; ''  Cornhill  Magazine,  Vol.  L,  p.  540. 

*  Le  Sommeil  et  les  R^ves,  pp.  426,  Paris,  1863. 

^Op,  cit.^  pp.  280-381. 
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thief.    In  my  sleep  I  rushed  to  the  window,  leaned  out  and  shonted 
'*Catch  him,  catch  him  I  "  when  my  sister  reached  me  and  woke  me. 

Dreams  caused  by  organic  and  muscular  sensations  are  nu- 
merous; nightmare  and  many  of  the  levitation  dreams  should 
probably  be  classed  here.  The  returns  show  that  children  are 
most  apt  to  have  nightmare  when  they  are  over-tired;  some- 
times it  is  known  to  be  due  to  a  cramped  position,  which  inter- 
feres with  the  circulation  or  respiration.  Certain  observers 
peculiarly  liable  to  dreams  of  falling  or  flying  ascribe  them  dis- 
tinctly to  faulty  circulation,  and  say  their  physicians  have 
given  them  medicine  to  regulate  the  heart's  action  which 
always  relieves  them  and  prevents  such  dreams.  Sir  William 
Gowers  ^  believes  that  a  spontaneous  contraction  of  the  stape- 
dius muscle  during  sleep  brings  about  the  sensation  of  falling; 
Havelock  Ellis'  thinks  that  ''any  slight  thoracic  disturbance, 
even  in  a  healthy  person,  arising  from  the  lungs,  heart,  or 
stomach,  may  determine  such  a  dream,"  adding  that  the  rising 
and  falling,  as  one  seems  to  travel  by  great  leaps,  is  ''simply 
the  objectification  of  one's  own  respiratory  muscles  under  this 
slight  physical  oppression."  President  G.  Stanley  Hall  *  looks 
on  this  kind  of  a  dream  as  atavistic,  pointing  back  to  the  time 
when  our  ancestors  used  their  air-bladders  to  float  and  sink  at 
will.  Dr.  C.  K.  Seashore  has  applied  to  these  dreams  I^add's 
view*  of  the  "floating  flakes"  in  the  vitreous  humor  of  the 
eye  becoming  visible  by  some  means  during  sleep  and  suggests 
that  the  optic  nerve  carries  to  the  brain  a  message  that  every- 
thing is  moving  up — or  down,  according  as  it  is  apperceived  at 
the  time;  hence,  since  one's  judgment  tells  him  this  cannot  be 
true,  he  decides  he  must  be  falling  or  floating,  as  the  case  may 
be.  All  agree,  however,  that  a  secondary  cause  is  the  numb- 
ness of  the  surface  on  which  the  sleeping  person  is  lying,  Ellis 
adds  lack  of  pressure  on  the  soles  of  the  feet  and  the  disturb- 
ance of  internal  equilibrium  which  always  accompanies  falling; 
consequently,  since  there  is  no  feeling  of  resting  on  anything, 
the  body  must  be  in  mid-air. 

Several  returns  suggest  that  dreams  of  falling  and  flying 
may  differ  from  each  other  only  in  apperception.  A  number 
of  observers  say  they  often  have  delightful  dreams  of  flying  un- 
til they  suddenly  realize  that  they  cannot  fly,  and  fear  they  are 
falling  or  will  fall,  when  they  immediately  fall  with  the  exceed- 
ingly unpleasant  sensation  which  always  accompanies  such  a 
dream.  If  it  be  true  that  these  dreams  differ  only  in  appercep- 
tion it  is  not  strange,  for  we  are  educated  from  the  beginning 

»Brit.  Med.  Jour.,  Nov.  14,  1896. 

*6>/.  nV.,  pp.  728-730. 

^AfH.  /our.  of  Psy,,  Vol.  VIII,  pp.  158-159. 

4*<  The  Psychology  of  Visnal  Dreams;"  Mind,  1892. 
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of  life  to  fear  falling.  Enough  of  the  dreams  of  smothering  are 
explained  by  the  physical  condition  at  the  time  to  suggest  that 
the  origin  of  such  dreams  is  usually  the  inability  to  get  suffi- 
cient air  to  breathe.  The  fact  that  in  dreams  of  smothering 
there  is  always  a  frantic  effort  to  relieve  the  situation,  without 
effect  until  one  wakes,^  suggests  an  analogy  with  nightmare, 
which  is  characterized  by  inability  to  move  or  speak. 

P.,  37.  The  only  time  I  ever  had  the  nightmare  I  was  17  or  18.  I 
dreamed  I  was  hanging  over  a  washboard  with  my  head  lower  than 
my  feet  and  could  not  move.  When  I  awoke  I  found  my  circulation 
had  been  interfered  with. 

M.,  26.  I  never  had  nightmare  except  after  hunting  all  day  with 
my  older  brother.  I  never  was  so  fatigued  as  then,  and  our  physician 
said  my  dreams  were  due  to  tired  muscles  and  faulty  circulation,  for 
my  heart  was  not  strong. 

P.,  20.  When  10  years  old  I  often  had  nightmare,  and  when  I 
awoke  I  was  always  in  a  cramped  position  or  the  covers  of  the  bed 
were  tightly  wrapped  around  me. 

M.,  42.  As  a  bov  I  often  had  nightmare,  and  when  I  awoke  was  al- 
ways kind  of  numb  on  the  side  I  was  l^ing  on.      I  was  always  falling. 

P.,  23.  I  often  dream  of  flying,  but  it  always  ends  in  falling  because 
I  get  scared. 

M.,  24.  My  floating  always  ends  in  falling,  I  always  float  towards 
a  great  precipice,  over  which  I  eventually  fall. 

P.,  2Q.  I  often  dream  I  am  smothering,  but  always  wake  up  to  find 
the  bed  clothes  wrapped  around  my  head. 

P.,  23.  Not  lone  ago  I  went  to  sleep  in  the  afternoon,  wearing  a 
high  collar,  and  dreamed  I  was  smothering.  I  tried  to  call  sister, 
but  could  n't. 

Strictly  pathological  dreams  belong  in  the  class  having  phy- 
sical causes,  of  these  there  are  but  two  examples. 

P.,  19.  A  couple  of  months  ago  I  dreamed  I  was  kneel inp;  in  a 
church  when  a  spirit  came  and  cut  away  the  flesh  from  a  certain  part 
of  my  back.    A  few  days  later  some  eruptions  broke  out  there. 

P.,  18.  A  few  days  before  coming  down  with  typhoid  I  dreamed  a 
stranger  threw  oil  on  me  and  set  fire  to  it.  I  felt  myself  burning  and 
woke. 

Two  psychic  causes  of  dreams  are  evident;  vus,^  (i)  memory 
and  association,  and  (2)  suggestion.  Strictly  speaking,  all 
dreams  coming  into  the  mind  during  sleep  must  come  from  the 
memory,  but  a  distinct  division  may  be  seen  between  the  rep- 
resentative elements  of  the  dream,  brought  by  the  associative 
processes  from  whatever  compartment  of  the  memory  it  may 
be,'  and  those  suggested  by  very  recent  experience.  As  has 
been  shown,  events  of  the  greatest  importance  do  not  usually 
play  a  part  in  the  dramas  of  dream  life  for  some  time  after  their 
occurrence;  and  careful  observation  for  some  weeks  of  all  the 
dreams  of  the  writer  and  friends  who  kindly  assisted  him  have 

*P.  H.  Bradley:  Mind.    N.  S.,  Vol.  Ill,  pp.  373-377. 
^Vide  Andrews:    Am,  Jour,  of  Psy,^  Vol.  XII,  p.  132,  and  Robin- 
son, No.  Am.  Rev.,  Vol.  CI^VII,  pp.  687-697. 
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tended  to  prove  that  a  large  proportion  of  dreams  are  caused  by 
the  very  slight  suggestions  of  the  preceding  day.^  Of  course  no 
sooner  is  a  dream  of  this  kind  begun  than  association  steps  in 
and  furnishes  material  from  the  more  remote  stores  of  memory 
for  a  further  extension  of  the  dream.  Dreams  are  apt  to  be  in- 
coherent because  of  the  incongruous  associations  (Spitta  says 
these  are  due  to  the  ^'absolute  disappearance  of  consciousness 
of  self  during  dreams'*),  such  as  those  given  below.  In  most 
of  the  dreams  of  this  class  the  events  are  changed  somewhat 
and  the  Ego  made  to  take  the  prominent  part. 

M.,  1 8.  My  dreams  have  always  been  the  result  of  my  lightest 
thoughts,  and  if  my  memory  does  not  fail  me  I  can  trace  each  dream 
to  its  source. 

P.,  19.  Often  some  obscure  thought  of  the  day  that  I  had  thought 
gone  forever  will  repeat  itself  in  the  night. 

F.,  19.  For  two  nights  after  a  basket  ball  game  I  played  in  I  went 
through  a  complete  game  in  my  sleep,  and  worked  very  hard  to  win. 
Each  morning  I  awoke  very  fatigued. 

M.,  26.  Near  the  end  of  the  ^tball  season  I  dreamed  of  playing 
through  a  bard  game. 

F.,  18.  Five  years  ago  I  dreamed  I^ady  Jane  Grey  and  I  were  to  be 
executed  by  my  father. 

F./18.  Two  years  ago,  after  reading  **The  Forty  Thieves,"  I 
dreamed  my  brother  and  sister  were  cut  in  pieces  and  hung  in  just 
such  a  cave. 

F.,  14.  A  few  nights  ago  I  was  at  the  theatre,  after  going  to  sleep  I 
dreamed  everything  that  happened  to  the  heroine  happened  to  me. 

Burglar  Drbams. 

That  dreams  proceed  almost  entirely  from  suggestion,  open 
in  childhood  and  more  subtle  after  adolescence,  is  shown  by 
the  burglar  dreams,  or  dreams  of  a  man  breaking  into  the  house 
for  any  purpose. 

About  a  tenth  of  the  first  375  papers  received  fell  into  this 
cla.ss,  but  those  which  did,  were  almost  exclusively  from  large 
cities  or  towns,  very  few  indeed  from  Minnesota,  and  only  three 
from  Kansas.  In  each  of  these  latter  the  cause  was  given — 
either  burglars  had  been  at  work  in  the  vicinity  or  stories  about 
them  had  been  heard  lately.  These  same  two  reasons  were  so 
often  definitely  given  that  it  is  probable  all  were  caused  by 
the  same  thing. 

The  entire  mass  of  returns  was  carefully  examined  with  re- 
gard to  (i)  sex  differences  in  these  burglar  dreams,  and  (2) 
the  age  of  such  dreams;  the  latter  with  good  success  in  so  fiar 
as  the  small  number  of  dreams  may  be  used,  the  former  merely 
hinting  at  a  suggestion.  Four-fifths  of  these  dreams  happened 
before  the  eleventh  year,  one-fifth  afterward.  This  proportion 
seems  large  enough  to  draw  some  conclusions  from  as  to  the 

il/>cke:  Essay  Concerning  Human  Understanding.  Bk.  II,  Sec.  17. 
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usual  age  of  such  dreams.  As  to  sex,  four-fifths  of  those  send* 
ing  in  returns  were  females,  one-fifth  males;  but  of  the  dreams 
in  question  the  males  report  almost  a  third,—- <x>nsiderably  more 
than  their  share.  Whether  or  not  sex  has  much  to  do  with 
such  dreams  is  a  question,  and  is  rather  doubtful;  although, 
theoretically,  judging  from  the  prominence  of  fears  in  dreams, 
it  seems  that  a  woman's  greatest  dread,  if  such  this  be,  should 
be  reflected  in  her  dreams.  Yet  four-fifths  of  the  dreaming  by 
females  of  men  hidden  in,  or  breaking  into,  their  rooms  are 
given  as  occurring  before  puberty. 

At  least,  we  may  conclude  that  such  dreams  are  more  com- 
mon before  adolescence.  The  wonder  is  that  there  are  not  more 
of  th^m  now-a-days,  when  burglaries  are  a  not  uncommon  topic 
of  conversation  and  newspaper  comment.  The  placing  of  ne- 
groes in  some  of  these  dreams  is  analogous  to  the  general  tenor 
of  the  dream, — not  that  there  is  any  inherent  dread  of  the  negro 
as  such,  but  because  of  things  heard  and  read  about  him.  No 
other  division  of  this  paper  brings  out  a  moral  with  more  force 
than  this  one.  One-fifth  of  these  burglar  dreams  come  as  early 
as  the  sixth  year,  as  many  as  all  after  the  tenth.  All  produce 
a  morbid  fear,  more  or  less  lasting.  If  care  were  used  as  to 
what  these  little  tots  heard  this  should  be  difierent. 

Premonitory  or  Anticipatory  Dreams. 

Out  of  about  500  papers  on  dreams,  all  that  might  be  called 
of  a  premonitory  nature  were  taken,  most  of  them  in  answer  to 
the  question  whether  or  not  any  dreams  had  come  true.  Only 
dreams  of  the  observers  themselves  were  considered.  Of  these, 
five  were  thought  to  be  premonitions,  the  occurrence  of  the 
dreamed-of  event  being  watched  for,  but  they  never  mate- 
rialized. 

P.,  18.  I  dreamed  I  saw  my  teacher's  grade  book  and  had  failed  in 
this  semester's  work.  I  was  afraid  it  would  prove  to  be  true,  but  I 
]>as8ed  well. 

M.,  20.  I  dreamed  mv  chum  went  through  a  hole  in  the  ice  and 
drowned  before  we  could  save  him.  It  left  such  a  feeling  I  took  it  as 
a  premonition,  but  he  was  at  a  party  that  night  and  all  right,  as  he 
afterwards  told  me. 

P.,  33.  I  dreamed  three  times  that  my  sister  came  home  from  Colo- 
rado, but  she  failed  to  come. 

M.,  29.  I  dreamed  my  father  was  dying,  saw  all  the  details  of  his 
death  and  funeral.  Not  long  after  I  dreamed  it  again  in  all  particu- 
lars. I  was  greatly  worried  for  fear  it  would  come  true,  but  it  has 
not. 

P.,  24.  A  vear  ago  I  dreamed  twice  in  the  same  night  that  my 
brother  was  dead.  It  has  bothered  me  ever  since,  but  has  not  come 
true. 

Some  of  these  dreams  readily  class  themselves  together  as  of 
a  nature  such  that  the  premonitory  element  may,  or,  in  many 
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cases,  mast  have  been  known  to  the  individual  before  the 
dream.  These  vary  from  those  in  which  something  is  expected 
to  occur  soon,  to  finding  something,  the  location  of  which  was 
discovered  in  a  dream.  There  is  nothing  remarkable  in  one's 
dreaming  she  had  failed  in  a  test,  or  even  in  dreaming  the  gen- 
eral mark  on  the  paper — it  does  not  require  any  considerable 
amount  of  acumen  to  determine  just  about  how  one  has  done 
in  a  test.  Nor  is  it  more  strange  for  two  certain  friends  to 
marry  after  one  has  dreamed  they  would.  Such  a  dream  would 
be  likely  to  be  suggested  by  the  probability  of  the  event 
taking  place.  There  is  no  doubt,  moreover,  that  during  our 
dreams  there  are  subtle  associations  made  which  are  below  the 
threshold  of  consciousness.^  When  one  has  misplaced  any- 
thing, he  may  not  be  able  to  tell  where  it  is,  but  the  missing 
association  is  made  during  sleep,  which  explains  quite  a  num- 
ber of  dreams  usually  called  premonitory.  It  is  but  a  short 
step  from  this  to  dreams  of  finding  something  one  has  lost 
rather  than  mislaid.  Somewhere  down  in  the  realm  of  sub- 
conscious activity  is  a  recognition  of  the  losing  of  the  article, 
which  is  not  sufficiently  vivid  to  reach  the  higher  levels  of  con- 
scious memory. 

P.,  21.  I  have  dreamed  two  people  were  to  be  married  and  soon 
they  wonld  be. 

P.,  i8.  Last  night  I  dreamed  I  received  a  "G"  on  an  examination 
paper  and  to-day  I  got  a  paper  with  a  "G"  on  it. 

P.,  17.  About  four  years  ago  I  conld  not  find  a  bottle  of  glue, 
though  I  often  looked  for  it.  One  night  I  dreamed  I  saw  it  in  a  cup- 
board under  a  dish,  and  in  the  morning  I  found  it  there. 

P.,  16.  A  year  ago  I  dreamed  of  finding  a  pocketbook  I  had  lost  the 
day  before,  at  a  certain  place  in  the  street.  The  next  day  I  looked 
there  and  found  it. 

There  are  other  dreams,  the  fulfillment  of  which  was  proba- 
bly due  to  the  subjective  state  arising  from  the  dream,  and  the 
consequent  efiFort  to  match  some  real  experience  with  the  one 
of  the  dream.  Some  of  these  are  very  simple,  as  P.,  18,  dreamed 
she  broke  the  crystal  of  her  watch,  and  a  week  later  she  did. 
If  there  is  anything  strange  about  this,  it  is  that  some  other 
dream  has  not  come  true  as  well  as  this  one.  The  other  ex- 
treme is  found  in  a  dream  of  the  literary  editor  of  a  large  daily 
paper,  who,  after  receiving  transportation  over  the  L.  S.  R.  R. 
for  a  trip  West,  dreamed  he  was  put  on  the  wrong  train  at 
Cleveland  on  his  return  trip,  whereupon  he  became  involved  in 
a  quarrel  with  the  offending  brakeman  and  gave  him  a  thrash- 
ing. A  month  and  a  half  later,  while  returning  from  his  west- 
em  trip,  he  was  to  reach  Cleveland  at  3  p.  m.,  and  at  exactly 

*  P.  W.  H.  Myers :  Human  Personality  and  Its  Survival  after  Bodilv 
Death.  Vol.  I,  pp.  131-132.  Havelock  Ellis:  op,  cii,^  p.  726.  J.  Del- 
boenf:  op,  cit,,  pp.  103  ei  seq. 
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the  same  minute  a  train  left  for  Buffalo  which  he  wanted  to 
take. 

We  reached  Cleveland  exactly  on  the  minute,  and  I  aaked  the  brake- 
man  as  I  got  off  my  train  which  train  I  took  for  Buffalo  over  the  L.  S. 
He  pointed  up  the  tracks  and  said  **two  cars  ahead."  Of  the  brake- 
man  of  this  train  I  asked  '*Is  this  the  Buffalo  train?  "  and  he  said  it 
was.  Upon  taking  a  seat  in  the  smoker  I  noticed  another  train  on  an 
adjoining  track,  just  pulling  out.  Upon  inquiry  I  found  it  was  the 
It.  S.  Buffalo  express,  section  one,  that  I  was  on  section  two,  and  that 
we  would  leave  Cleveland  and  arrive  in  Buffalo  ten  minutes  later  than 
the  first  section.  To  put  the  case  mildly,  I  was  angry,  and  had  I  been 
physically  capable  of  the  deed,  I  would  have  given  the  brakeman 
who  told  me  a  lie,  by  implication,  a  good  thrashing.  As  a  matter  of 
fact,  it  was  a  matter  of  no  consequence  which  train  I  embarked  on  at 
Cleveland,  for  the  one  I  was  on  ran  practicallv  solid  from  Indianapo- 
lis and  Cincinnati  to  New  York.  But  that  did  not  absolve  the  brake- 
man  from  the  duty  of  telling  me  that  there  was  an  earlier  train  on  the 
next  track.  My  wrath  increased  as  the  train  lost  time,  and  when  it 
sunned  itself  on  the  sidine  at  Bellefontaine  for  fifteen  minutes  I  was 
in  a  state  of  white  heat — there  was  nothing  but  the  thrashing  of  the 
brakeman  to  make  my  dream  of  six  weeks  before  complete." 

Than  this,  perhaps,  no  better  illustration  could  be  found  of 
a  series  of  events  receiving  a  particular  interpretation  from  a 
subjective  state  brought  about  by  a  dream — an  effort  to  fit  the 
dream  into  real  life.  In  the  first  place,  it  is  impossible  to  make 
connections  with  a  train  leaving  at  a  certain  minute  if  the  train 
one  arrives  on  does  not  reach  the  station  until  that  very  min- 
ute. Consequently,  when  the  observer  asked  the  brakeman  of 
the  train  on  which  he  arrived  at  Cleveland  which  train  he 
should  take,  he  was  pointed  to  Section  2  of  the  Buffalo  train, 
the  only  one  he  could  take  if  Section  i  left  on  time.  When  he 
asked  the  brakeman  of  Section  2  **Is  this  the  Buffalo  train?" 
he  was  told  the  truth  by  the  brakeman,  and  not  a  "lie  by  impli- 
cation," for  the  brakeman  must  have  known  the  first  section 
was  then  leaving.  As  a  matter  of  fact,  if  Section  i  had  left 
just  on  the  minute,  as  it  was  supposed  to,  the  observer  would 
have  had  nothing  whatever  to  complain  of,  his  whole  experi- 
ence was  nothing  more  nor  less  than  an  interpretation  of  the 
events  in  terms  of  his  dream.  He  got  to  Cleveland  on  time, 
got  on  the  right  train,  was  not  lied  to  by  either  brakeman;  in 
short,  no  condition  of  his  dream  was  fulfilled,  but  from  his 
subjective  state  he  fulfilled  it  in  every  particular  aspect  except 
that  he  did  not  thrash  the  brakeman.  The  other  dreams  of 
this  class  do  not  seem  nearly  so  wonderful  on  their  face,  all  be- 
ing on  a  par  with  the  following  two. 

P.,  17.  About  seven  years  a^o  I  dreamed  I  broke  my  arm,  three 
days  afterwards  I  sprained  it  twice. 

P.,  19.  I  once  dreamed  I  had  a  quarrel  with  one  of  my  friends,  and 
three  days  later  we  did  quarrel,  and  she  said  a  number  of  things  I 
dreamed  she  said. 
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A  portion  of  these  anticipatory  dreams  are  of  sickness  or 
death.  These  have  been  arranged  in  two  classes,  the  first  in- 
cluding dreams  probably  suggested  by  the  critical  condition  of 
the  one  dreamed  about,  the  other  those  in  which  such  a  condi- 
tion seems  absent.  Typical  examples  are  given,  and  there  is 
nothing  very  remarkable  in  the  dreams  of  the  first  class,  unless 
it  be  that,  in  the  first  case  quoted,  the  baby  of  the  observer 
died  about  the  same  time  as  the  dream,  which  may  have  been 
a  mere  coincidence. 

M.,  44.  When  36  years  old,  my  baby  was  very  sick  and  I  was  teach- 
ing 16  miles  from  home.  I  was  home  over  Sunday,  left  at  10  p.  m.,  to 
drive  to  my  school.  When  about  half  way  there  I  fell  asleep  in  my 
buggy,  dreamed  I  saw  m^  baby  reach  his  hands  to  me,  and  cry  his 
baby  name  for  me,  wanting  me  to  take  him.  I  awoke  with  a  start, 
and  turned  my  horse  back  towards  home,  but  thinking  it  was  only  a 
dream  I  soon  turned  back  again  and  went  to  my  school.  In  the  morn- 
ing I  got  a  telegram  saying  the  baby  was  dead;  afterwards  I  learned  he 
died  just  about  the  time  of  the  dream.  If  I  ever  have  a  dream  of  this 
nature  again  I  shall  follow  its  promptings. 

P.,  18.  My  brother  was  very  ill  and  papa  was  np  all  night  with 
him.  The  next  afternoon  he  lay  down  to  sleep  and  dreamed  he  saw 
my  brother  in  heaven,  between  my  grandmothers,  who  were  dead. 
The  next  afternoon  my  brother  died. 

After  all  other  rational  explanations  of  these  dreams  have 
been  exhausted,  the  law  of  chance — that  once  in  a  while  the 
events  of  a  dream  will  afterward  happen — is  present  to  counter- 
balance telepathy,  or  whatever  other  basis  for  a  premonition 
one  may  choose. 

As  Greenwood  says :  *  *'None  of  these  tales  bear  the  strain  of 
proof  that  science  must  needs  apply  to  them.  The  evidence  is 
single;  corroboration  is  wanting,  fortuity  may  come  in,  coinci- 
dence is  probable;  as  are  also  the  unconscious  suppressions,  ex- 
aggerations and  importations  of  an  excited  fancy.*'  It  will  not 
be  denied  that  every  one  neglects  and  so  forgets  the  dreams 
that  do  not  come  true,  even  if,  for  a  time,  he  expects  them  to 
do  so,  and  remembers  what  few  do  match  events  of  real  life 
afterwards.  At  most,  but  eight  dreams  of  sickness  or  death 
fall  into  this  class,  perhaps  less  if  the  data  concerning  them 
were  more  complete.     The  following  are  fair  examples : 

P.,  24.  I  once  dreamed  m^  brother,  who  was  away  at  college,  was 
sick.    In  a  day  or  so  we  received  a  letter  saying  he  was  quite  sKk. 

P.,  18.  A  short  time  ago  I  dreamed  a  friend  of  mine  died,  and  a 
week  later  received  a  notice  of  her  funeral. 

P.,  19.  When  xo  years  old  I  was  stayine  with  an  uncle  and  aunt, 
taking  care  of  their  baby,  and  one  night  I  dreamed  the  baby  was  dead. 
About  a  week  later  it  took  sick  suddenly  and  soon  died. 

There  remains  now  a  class  of  miscellaneous  anticipatory 
dreams.     With  one  or  two  exceptions,  such  as  the  following : 

^Imagination  in  Dreams,  p.  117. 
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F.,  i8.  A  short  time  ago  I  dreamed  I  was  tntoring  a  class,  and  the 
next  day  was  sent  for  to  tutor  a  class  in  Algebra. 

It  is  probable  that  this  lady  had  been  expecting  to  tutor  some 
class.  Most  of  these  dreams  must  be  explained,  if  at  all,  by  the 
law  of  chance  or  by  telepathy.*  The  following  case  is  believed 
by  the  observer  to  be  due  to  telepathy,  and  is  the  clearest  of  its 
kind  in  those  collected  here. 

F.,  26.  My  father  and  Mr.  Childs,  editor  of  the  Philadelphia  Led- 
ger ^  were  the  fastest  of  friends.  One  morning  at  breakfast  father  said 
he  had  awakened  at  night  with  a  very  distressed  feeling.  He  struck 
a  match  and  saw  it  was  two  o'clock.  I/Ster  in  the  morning  we  learned 
that  Mr.  Childs  had  died  at  that  hour.  My  father  is  not  superstitious 
in  any  way,  but  he  believes  there  was  such  a  bond  of  sympathy  be- 
tween himself  and  Mr.  Childs  that  one  could  not  be  materially  affected 
without  the  other  knowing  about  it. 

Two  of  these  miscellaneous  dreams  are  described  as  being 
pure  premonitions,  though  the  second  does  not  state  whether 
or  not  some  one  is  certain  to  die  whenever  the  observer  dreams 
of  a  wedding,  and  so  is  rendered  valueless.  It  is  the  only 
dream  included  under  this  rubric  which  was  not  dreamed  by 
the  author  of  the  paper  received,  and  is  given  only  because  of 
its  uniqueness. 

F.,  18.  Whenever  I  dream  of  a  certain  kind  of  insect  there  is  always 
a  following  sickntes  in  the  family.  If  there  are  a  great  many  of  them 
the  sickness  is  worse. 

F.»  18.  I  know  a  man  who  always  dreams  of  a  wedding  before  any- 
one in  his  family  dies.    He  has  done  so  in  the  case  of  his  wife  and  son. 

A  few  dreams  remain  unexplained.  Some  of  them  may  be 
due  to  the  chance  matching  of  a  dream  with  events  of  real  life, 
others  perhaps  to  some  deeper  reason,  as  yet  unknown.  How- 
ever this  may  be,  an  unexplained  residue  of  some  fifteen  dreams 
out  of  all  the  thousands  of  dreams  of  over  eight  hundred  people, 
is  a  very  small  percentage  indeed. 

F.,  19.  One  night  I  dreamed  of  my  sister's  coming  home  from  out 
West,  and  how  surprised  we  all  were.    The  next  ni^ht  she  came. 

F.,  14.  Over  a  year  ago  I  dreamed  of  going  on  a  journey  (xX.  had  not 
yet  been  thought  of)  and  it  came  true  just  as  dreamed. 

F.,  19.  Since  Thanksgiving  I  dreamed  I  was  called  on  for  a  certain 
part  of  the  Psychology  lesson,  and  the  next  morning  I  was. 

Quite  comparable  to  these  anticipatory  dreams  are  those  in 
which  one  becomes  familiar  with  a  place  through  dreaming  of 
it,  though  certain  he  has  never  really  seen  it.  An  intelligent 
Worcester  lady  of  some  thirty-five  years,  has  dreamed  often  of 
being  in  some  large  hotel, — ^where,  she  has  no  idea.  In  differ- 
ent dreams  in  the  post  several  years  she  has  been  through  most 
parts  of  the  hotel,  sometimes  through  parts  she  has  dreamed 
of  before  and  which  she  recognizes,  sometimes  through  sections 
as  yet  unexplored. 

>  Myers :  op,  cii,,  Vol.  I,  Chap.  4;  Vol.  II,  Chap.  9. 


i6  jbwbll: 

F.y  19.  I  have  often  dreamed  of  a  certain  landscape,  have  explored 
it  quite  thoroughly  until  I  know  every  inch  of  it  well,  but  I  have 
never  seen  such  a  place. 

F.,  42.  Every  two  or  three  years  I  dream  of  a  peculiar  house  and 
pounds  with  which  I  am  perfectly  familiar.  The  estate  seems  to  be 
in  China.  I  never  meet  any  one,  the  house  is  lonely  and  silent,  and  I 
am  always  depressed  for  a  day  or  two  after  the  dream. 

At  first  blush  these  dreams  seem  very  strange  when  coming 
from  intelligent,  observing  people.  But  one  other  such  dream 
is  accompanied  by  an  explanation  that  suggests  a  similar  one 
for  analogous  dreams. 

P.,  40.  I  used  to  dream  over  and  over  of  certain  rooms,  furnished 
in  a  very  peculiar  way,  the  dreams  being  so  vivid  that  I  could  tell  just 
how  the  rooms  were  situated  and  furnished.  Especially  plain  was  a 
wooden  box  covered  with  very  peculiar  upholsterv.  Mv  parents  were 
positive  I  had  never  seen  such  a  place,  as  was  I,  but  after  some  time 
an  aunt  was  told  of  it,  who  remembered  just  such  a  suite  of  rooms  in 
a  hotel  in  Paris,  which  had  been  visited  when  I  was  a  little  girl  of  per- 
haps four  years  of  age. 

In  this  case,  there  were  subliminal  memory  associations  which 
still  held  vivid  pictures  of  scenes  so  far  forgotten  that  they 
could  not  be  called  up  at  will.^  Had  not  an  aunt  happened  to 
remember  the  place  dreamed  of,  there  would  have  been  another 
case  of  isolated  recollections,  the  associations  of  which  were 
lost. 

Dreams  op  Death. 

About  the  same  number  of  dreams  of  death  are  found  in  the 
returns  as  those  of  a  premonitory  character,  and  they  come 
from  all  classes  of  observers  and  from  every  locality.  Those 
of  a  distinctly  premonitory  nature  having  been  already  con- 
sidered will  not  be  again  touched  upon.  The  remaining  dreams 
under  this  rubric  have  divided  themselves  into  several  classes, 
viz,,  (i)  Dreams  of  the  end  of  the  world,  difierent  from  the 
others  in  cause  as  well  as  content;  (2)  Dreams  of  one's  own 
death;  (3)  Dreams  of  persons  really  alive  as  being  dead;  and 
(4)  Dreams  of  the  dead  coming  back  to  life,'  or  of  those  persons 
dreamed  to  be  dead  showing  some  activity  of  life. 

Dreams  of  the  end  of  the  world  seem  to  come  from  quite 
direct  suggestion.  Struck  by  the  large  number  of  these  dreams 
from  one  State,  further  inquiries  were  made  as  to  anything^ 
which  might  have  suggested  the  dreams,  and  it  was  learned 
that  most  of  them  followed  the  hearing,  during  revival  meet- 
ings, of  sermons  on  the  end  of  the  world  and  the  judgment  day. 
Although  one  young  woman  states  that  she  has  been  trying^ 
ever  since  to  live  such  a  life  that  there  would  be  no  doubt  of 

1  Vide  p.  12. 

"Havelock  EHis :    Psy.  Rev.,  Vol.  II,  p.  458  et  seq. 
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her  being  saved  in  case  the  world  should  suddenly  end,  by  far 
the  greater  number  were  made  so  nervous  and  depressed  by 
these  dreams,  that  the  benefit  of  lurid  revival  sermons  appeal- 
ing to  the  emotions  of  young  adolescents  is  made  more  than 
doubtful. 

F.,  26.  Two  weeks  ago  I  dreamed  of  falling,  the  Lord  appeared,  and 
I  realized  that  it  was  the  end  of  the  world  and  that  I  was  being  hurled 
to  destruction.    My  dream  has  depressed  me  a  good  deal. 

P.,  18.  Four  years  ago  I  dreamed  of  the  end  of  the  world,  the  sky 
split  in  half  and  I  was  slowly  ascending  when  I  awoke.  For  a  long 
time  I  was  badly  frightened  every  time  I  thought  of  it,  and  I  used  al- 
most to  think  it  would  come  true. 

P.,  26.  Two  years  ago  I  dreamed  the  end  of  the  world  had  come 
and  that  fire  had  consumed  everything  in  the  world  but  me.  For  some 
days  I  worried  for  fear  it  would  come  true. 

Of  the  dreams  of  one's  own  death  only  three  get  beyond  the 
funeral  and  burial  services;  a  hereafter  usually  plays  no  part. 
The  fact  that  in  most  of  these  dreams  there  is  a  fruitless  effort 
to  stir,  to  make  some  sound  or  give  other  indication  of  life, 
suggests  that  instead  of  being  caused  by  suggestion  these  dreams 
are  analogous  to  nightmare,  in  which  all  effort  to  move  or  speak 
is  useless. 

F.,  23.  I  dreamed  I  was  in  such  a  state  people  thought  me  dead  and 
were  preparing  to  bury  me.    I  was  in  awful  agony  until  I  woke  up. 

F.,  20.  I  have  dreamed  that  I  d^ed,  and  yet  saw  myself  laid  in  my 
own  coffin. 

P.,  13.  I  dreamed  that  the  world  was  about  to  end  when  I  heard 
something  snap  in  my  head,  and  knew  I  was  dead.  Then  I  saw  the 
doctor  standing  over  me,  telling  the  family  I  died  of  heart  failure.  I 
was  indignant  «t  his  mistake,  sat  up  to  tell  him,  and — ^awoke. 

In  each  dream  of  the  death  of  some  one  really  alive,  the  one 
thought  to  be  deceased  was  a  member  of  the  family  of  the 
dreamer.  Aside  from  one's  dreaming  more  often  of  his  inti- 
mate friends  than  of  others,  as  Miss  Calkins  has  pointed  out,^ 
it  is  probable  that  the  reason  all  these  dreams  relate  to  mem- 
bers of  the  family  of  the  observer  is  that  they  assumed  a  sig- 
nificance  to  him  paramount  to  that  produced  by  other  dreams, 
^'  and  so  remained  in  the  memory  long  after  a  dream  of  the  death 

of  some  one  else  had  faded.  These  dreams  are  more  remarka- 
ble for  their  effect  than  for  anything  else,  most  of  them  being 
accompanied  by  considerable  emotion  during  the  dream  itself, 
and  almost  all  producing  a  depression  after  waking,  which 
^  sometimes  lasted  for  years  if  the  dream  was  repeated.     While 

'^  these  dreams  take  their  place  among  those  producing  morbid 

^'  fears,  they  do  so  only  to  a  small  extent  compared  with,  e,  ^., 

I  ^  dreams  of  the  end  of  the  world,  where  the  Bgo  is  altogether 

io^^  concerned.     The  fear  produced  by  these  is  not  so  much  of  death 

1  Op.  cit.,  pp.  333-334. 
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itself,  as  it  is  of  losing  some  one  one  loves,  and  the  appreciation 
by  the  dreamer  of  what  such  an  event  would  mean  to  him  ap- 
pears to  be  of  great  enough  benefit  to  oSset  any  abnormal  fear 
that  might  be  engendered  in  the  average  normal  person. 

P.,  so.  I  have  often  dreamed  my  father  was  dead,  and  it  makes  me 
fad  whenever  I  think  of  it.  I  'm  afraid  he  may  not  live  long,  and  pray 
over  it  every  day.   It  has  made  me  very  tender  toward  him. 

P.,  19.  I  often  dream  my  little  brother  is  dead.  It  has  made  me 
worry  some,  but  I  have  been  more  gentle  with  him  than  otherwise. 

P.,  20.  I  dreamed  father  was  dead,  and  seemed  to  be  the  only  one 
who  cared.  I  woke  with  my  face  wet  with  tears  and  very  nervous.  I 
am  depressed  when  I  think  of  it. 

P.,  17.  Bight  years  ago  I  dreamed  father  was  brought  home  dead, 
and  we  all  got  ready  for  the  funeral  without  any  sorrow  whatever.  It 
made  me  realize  how  much  father  was  to  me,  and  try  to  please  him 
all  I  could. 

Last  are  the  dreams  about  people  then  dead,  or  thought 
to  be  dead,  who  either  display  unmistakable  evidences  of  life, 
or  who  are  dreamed  of  as  coming  back  to  their  friends  alive 
indeed.  Some  of  these  dreams  have  little  effect  on  the  dreamer, 
as 

P.,  15.  I  dreamed  two  weeks  ago  that  a  girl  friend,  dead  three 
years,  called  on  me,  and  we  went  for  an  outing  together.  After  I 
awoke  it  seemed  very  strange. 

Others  have  had  as  great  an  effect  as  any  dreams  that  this 
questionnaire  brought  out.     For  example, 

P.,  2t.  Shortly  after  papa  died.  Mama  dreamed  that  he  was  alive 
again,  but  insane,  and  that  she  could  not  do  anything  with,  or  for 
him.  Then  an  angel  appeared  and  said  ''There  are  things  much  worse 
than  death.'*  Since  then  she  has  been  much  more  reconciled  to  his 
death. 

More  strikingly  than  anything  else,  however,  is  brought  out 
the  struggle  made  by  those  who  have  lost  loved  ones  to  realize 
that  they  were  really  dead,  and  their  dreams  undoubtedly  have 
been  largely  responsible  for  this.  Often,  when  we  hear  of  the 
death  of  some  one  we  have  known  intimately,  we  say  **Why,  it 
can't  be  true,  I  can't  realize  that  he  is  dead."  And  when  this 
lack  of  appreciation  of  fact  is  enforced  by  vivid  dreams  of  the 
dead  as  living,  it  is  strengthened  all  the  more.     For  example: 

P.,  21.  Several  members  of  our  family  have  bad  similar  dreams 
about  my  father  and  brother,  who  recently  died,  dreaming  that  they 
have  been  in  some  foreign  country  and  returned,  when  we  believed 
them  to  be  dead.    It  has  all  seemed  very  real. 

Here  is  reflected  the  belief  of  primitive  man  that  the  dead 
were  only  gone  away  somewhere,  and  might  return,  caused,  as 
Tylor*  and  Herbert  Spencer*  have  pointed  out,  by  the  fact 

*  Primitive  Culture,  Vol.  II,  Chap.  11. 

«  Principles  of  Sociology,  Vol.  I,  pp.  167  ei  seg. 
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that  although  '*he  witnesses  insensibilities  various  in  their 
lengths  and  degrees,  after  the  immense  majority  of  these  there 
come  reanimations,— daily  after  sleep,  frequently  after  swoon, 
occasionally  after  coma,  now  and  then  after  blows  and  wounds. 
What  about  this  other  form  of  insensibility  (death)? — will  not 
reanimation  follow  this  also  ?  " 

Benedickt*  has  shown  that  funerals  were  probably  originated 
by  primitive  man  for  the  purpose  of  * 'laying  the  ghost,** — to 
convince  the  onlookers  that  the  deceased  was  really  dead,  the 
funeral  furnishing  a  material  thing  they  could  hold  on  to,  and 
afterwards  use  as  a  criterion  for  judgment.  The  more  elabo- 
rate the  funeral  ceremonies,  the  more  deeply  it  was  impressed 
upon  them  that  the  dead  man  was  assuredly  dead,  not  merely 
gone  on  a  journey  to  a  far  country,  and  liable  to  come  back  at 
any  time,  as  was  believed  far  down  into  the  middle  ages  In 
some  notable  cases,  such  as  the  belief  of  the  Teutons  concern- 
ing Frederick  Barbarossa.  To-day,  dreams  of  the  dead  coming 
back  to  life  have  a  great  effect  upon  adults;  indeed  this  is  true 
to  so  great  an  extent  that  we  often  wonder  '*what  it  would  be 
like  if  it  were  possible.**  Children  do  not  altogether  disbelieve 
such  dreams,  as  certain  cases  given  below  will  indicate.  How 
much  greater  must  the  effect  of  such  dreams  have  been  on  primi- 
tive man,  who  had  not  learned  to  distinguish  his  dream  con- 
sciousness from  that  of  his  waking  hours !  The  Bible  contains 
numerous  examples  of  an  unhesitating  belief  in  the  objective 
reality  of  persons  speaking  in  dreams;  notable  instances '  are 
found  in  the  Iliad  and  Odyssey,  nor  is  more  recent  literature 
wanting  in  such  conceptions.  Bvidently  this  idea  was  firmly 
rooted  in  the  mind  of  man,  for  we  know  it  took  many  centu- 
ries to  bring  us  to  the  views  held  on  the  subject  to-day.  That 
this  rich  dream  life  of  primitive  man,  not  differentiated  from 
what  he  senses  rightly  when  awake,  is  responsible  for  his  in- 
ability to  conceive  of  death  as  ending  completely  his  associa- 
tions with  his  friends,  seems  to  the  writer  more  than  probable. 
Morgan,  Drury,  Ellis,  Keating,  Krapf,  Reade,  and  others,  tell 
us  of  primitive  peoples  who  to-day  believe  that  ''what  they  see 
and  hear  in  dreams  come  to  them  from  the  spirits,"  and  the  like. 
And  to-day,  these  dreams  of  the  dead  as  being  alive  bring  to 
the  young  the  old  race  belief  that  perhaps  after  all  death  is  not 
real, — even  the  elaborate  funeral  of  to-day  has  failed  to  entirely 
dispel  the  ghost. 

P.,  19.  I  dreamed  a  cousin  was  drowned.  We  all  stood  looking  at 
the  body  when  he  opened  his  eyes  and  looked  at  us.    We  all  knew  be 

^Das  Seelen-Binnenleben  des  gesunden  nnd  kranken  Menschen,  14 
pp.,  1894. 

^Vi{U  Vasbide,  N.,  and  Pieron,  H.:  "Prophetic  Dreams  in  Greek  and 
Roman  Antiquity,"  Monist,  Vol.  XI,  pp.  161-194. 
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was  dead,  however.  Thif  dream  has  made  it  seem  to  me  as  if  the  dead 
might  perhaps  be  really  alive,  after  all. 

P.,  i8.  Wnen  lo  years  old,  after  papa  had  been  dead  a  year,  I 
dreamed  I  wasont  riding  with  him,  and  said:  "  Why,  papa,  yon  aren't 
really  dead  after  all,  are  you?*'  For  a  long  time  after  that  I  often 
had  to  stop  and  think  whether  he  was  dead  or  not. 

P.,  19.  Ponr  years  aeo,  after  the  death  of  my  sister,  I  dreamed  she 
was  dying.  After  we  thonght  she  was  dead,  she  jumped  out  of  her 
coffin,  and  chased  me  into  the  cellar  where  she  caught  me — and  I 
awoke.  For  some  time  I  had  an  uneasy  feeling  and  was  depressed,  it 
seemed  that  perhaps  she  was  still  alive. 

M.,  39.  when  a  child,  the  night  after  the  funeral  of  a  neighbor, 
I  dreamed  I  saw  him  in  his  coffin,  but  alive,  looking  at  ihe,  and  mov- 
ing his  hands.    I  have  always  believed  that  he  was  buried  alive. 

Judgment  During  Slbep. 

Some  data  is  furnished  by  the  returns  as  to  whether  or  not 
the  train  of  thought  in  dreaming  is  at  times  perfectly  logical — 
as  much  so  as  during  waking  Ufe.  From  the  nature  of  this 
question,  any  cases  throwing  light  on  it  must  be  in  the  affirm- 
ative, and  several  of  those  collected  here  seem  to  be  beyond 
doubt.  Numerous  instances  are  given  where  one  may  talk  with 
a  sleeping  person  and  get  perfectly  logical  answers,  some  in 
which  the  person  awake  may  start  the  conversation  on  almost 
any  topic  he  chooses.  Several  cases  are  given  of  persons — usually 
children — sleeping  together  who  have  often  been  heard  to  talk 
with  each  other  in  their  sleep;  two  sisters  just  entering  adoles- 
cence discuss  their  lessons  together,  one  pair  of  twin  brothers 
evidently  dream  of  playing  the  same  game,  and  call  out 
directions  to  each  and  to  the  other  boys  as  the  game  seems  to 
progress.  The  writer  roomed  for  some  months  with  a  young 
man  about  his  own  age,  with  whom  he  has  talked  for  perhaps 
half  an  hour  at  a  time  while  his  friend  slept;  he  often  was 
taken  for  his  friend's  sweetheart  and  told  things  intended  only 
for  her.  We  worked  together  every  day,  and  in  his  sleep  he 
would  discuss  our  work  logically.  Many  Normal  School  stu- 
dents tell  of  solving  problems  in  their  sleep,  or  of  dreaming  of 
finding  references  they  had  been  unable  to  turn  to  when  awake, 
owing  to  lapse  of  memory.  One  boy  of  seventeen  dreamed  out 
the  plans  for  a  new  kind  of  revolver,  which  he  sent  along  with 
his  paper,  with  drawings  to  illustrate  it. 

P.,  17.  Bight  years  ago  I  was  learning  "Sheridan's  Ride,*'  to  speak 
at  school,  and  one  night  I  sat  up  in  my  sleep.and  said  "Now,  Miss  H., 
I  know  it,"  and  recited  it  entirely  through  with  gestures. 

^•>  37*  When  a  child  my  little  sister  and  I  once  learned  a  dialogue, 
and  mother  says  that  one  night  we  went  through  it  correctly  in  our 
sleep,  and  that  while  our  voices  got  very  "sleepy"  toward  the  end,  we 
completely  finished  it. 

P.,  19.  Pive  years  ago  I  dreamed  out  how  to  work  an  example  I 
had  puzzled  over  a  good  deal.  It  was  so  vivid  that  I  woke  up,  got  up 
and  set  it  down. 
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P.,  30.  I  dreamed  how  to  work  a  problem  I  had  been  working  on 
hard  bnt  nnsnccessfnlly  before  going  to  bed;  in  the  morning  I  fonnd 
my  dream  was  correct.  Also,  I  dreamed  where  to  find  the  answer  to 
a  question  in  literature. 

P.,  42.  Several  times  during  my  University  days  I  solved,  during 
sleep,  problems  which  had  baffled  me  before,  but  was  always  exceed- 
ingly fatigued  when  I  woke. 

Certain  writers  on  **  Dreams  *'  refuse  to  accept  any  cases  such 
as  those  just  quoted  as  being  true ;  ^  but  all  of  these  returns 
that  might  be  suspected  of  being  written  for  effect  were  thrown 
out,  and  some  of  these  dreams  have  been  corroborated.  Ham- 
mond,' Macario,*  Melinand,^  and  others  suggest  that  probably 
such  cases  should  be  accounted  for  by  the  probability  of  the 
dreamer's  having  been  awake  when  he  thought  out  whatever 
took  a  process  involving  some  degree  of  logic,  but  not  remem- 
bering that  he  was  awake,  and  so  laying  it  to  dreaming. 
Hammond  says  that  cases  where  people  get  out  of  bed  in  their 
sleep  and  set  down  things  they  have  dreamed,  such  as  the  solu- 
tion f  a  problem,  where  they  go  through  motor  actions  seem- 
ing to  require  the  exercise  of  judgment,  or  any  similar  cases, 
are  to  be  explained  by  saying  that  **  they  were  awake  when 
they  went  through  the  action,  but  did  not  remember  it  through 
the  night,"  in  other  words,  that  one  may  decide  he  is  dream- 
ing when  he  is  not.  This  study  does  not  bear  out  such  a 
theory,  however,  and  has  brought  together  quite  a  number  of 
cases  like  those  cited  by  Sully,*  Beaunis,*  and  Calkins^  of 
children  who  have  gone  through  quite  complex  processes  in 
their  sleep,  e.  g. ,  going  down  stairs,  setting  the  table  and  pre- 
paring breakfast ;  moving  things  from  one  room  to  another ; 
carrying  on  an  extended  and  reasonable  conversation,  etc.; 
and  that  they  were  clearly  asleep  is  shown  by  the  fact  that 
they  were  insensible  to  stimuli  until  awakened  by  some  one, 
when  they  had  no  remembrance  whatever  of  the  few  minutes 
immediately  preceding.  Greenwood  believes  such  things  as 
solving  problems  in  one's  sleep  are  instantaneous,"  and  so  too 
when  awake  ;  but  if  so  there  is  no  reason  for  the  great  fatigue 
felt  upon  awakening,  which  is  mentioned  in  several  instances. 

These  returns  clearly  prove,  too,  that  one  may  know  during 
a  dream,  that  he  is  dreaming,  as  Beaunis  has  asserted.  This 
has  been  thought  to  be  impossible,  on  the  ground  that  during 

*  Vide  Spitta,  op,  cit.,  pp.  127  and  139. 
^Op.  cit,t  p.  190. 

*Dn  Sommeil,  p.  286. 

*  **  Dream  and  Reality,"  Pop.  Sci.  Mo.,  Vol.  LIV,  pp.  96-103. 

*  Illusions,  pp.  180-181. 

*  op,  ciL 
'  Op.  cit. 

*  Op,  cit,^  pp.  163-164. 
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sleep  judgment  is  in  abeyance.^  Hammond  says  that,  in  his 
opinion,  '*  during  sleep  the  power  of  bringing  the  judgment 
into  action  is  suspended.  We  do  not  actually  lose  the  power 
of  arriving  at  a  decision,  but  we  do  not  exert  the  faculty  of 
judgment  in  accordance  with  the  principles  of  truth  and  of  cor- 
rect reasoning.  ...  In  all  cases  where  a  dreamer  thinks  he 
knows  he  is  dreaming,  it  is  very  probable  that  the  individual 
is  more  awake  than  asleep,  for  certainly  the  power  to  judge 
correctly  is  not  exercised  in  dreams,  involving  the  most  incon- 
gruous impossibilities.  As  Dendy  *  says,  *  If  we  know  we  are 
dreaming,  the  faculty  of  judgment  cannot  be  inert,  and  the 
dream  would  be  known  to  be  a  fallacy.'  **  Which  is  just  what 
occurs,  the  dream  is  recognized  as  fallacious.  This  a  priori 
reasoning  that  judgment  is  always  absent  in  dreams  can  hardly 
be  held  in  view  of  many  returns  to  this  questionnaire.  Granted 
that  judgment  usually  is  absent,  it  is  not  always  so.  Some  of 
the  most  beautiful  poems  of  the  English  language  have  been 
composed  in  sleep.  Agassiz  tells  of  some  scientific  problems 
which  he  worked  out  in  his  dreams,  as  also  does  Burdach. 

As  to  one's  necessarily  being  more  awake  than  asleep  when 
he  realizes  he  is  dreaming,  nothing  to  maintain  such  a  view  is 
brought  out  by  these  returns.  Why  is  it  not  analogous  to 
one's  ability  to  awaken  at  a  certain  hour?  Most  of  us  do  not 
have  to  sleep  lightly  to  awaken  at  the  hour  suggested  to  our- 
selves. The  writer  knows  from  experience  that  one  can  teach 
one's  self  to  recognize  a  certain  dreaded  dream  as  a  dream,  and 
to  wake  up  as  soon  as  it  begins. 

M.,  45.  Almost  all  of  my  dreams  are  uncomfortable,  and  I  am  always 
aware  that  I  am  dreaming,  and  not  really  going  through  the  dream- 
experiences,  but  am  too  lazy  to  quite  wake  myself. 

M.,  20.  I  often  have  the  nightmare,  and  wnen  I  do  I  always  know 
I  am  dreaming. 

M.,  24.  When  a  small  boy  I  used  to  have  a  repeated  nightmare  that 
frightened  me  very  much.  Gradually  I  learned  to  stop  them  by  teach- 
ing myself  to  recognize,  just  as  they  began,  that  they  were  only  dreams, 
when  they  would  disappear. 

P.,  18.    Often  when  I  am  dreaming  I  know  I  am  dreaming. 

Antipodal  to  these  dreams  are  dreams  within  other  dreams, 
i,  ^.,  dreaming  that  one  dreamed  a  certain  thing.  From  these 
sometimes  occurring  in  a  second  period  of  sleep,  after  once 
awakening,  it  is  probable  that  these  are  dreams  of  different 
depths  of  sleep.  The  lighter  associations  of  a  dream  during 
deep  heavy  sleep  becoming  connected  with  a  more  vivid  dream 
in  later  and  lighter  sleep,  would  probably  cause  such  phenomena. 

P.,  19.    I  often  dream  a  dream  within  a  dream,  i.  ^.,  dream  of  some- 

^  Vide  Melinand,  op,  cii.,  p.  loi. 
*  Philosophy  of  Mystery,  p.  208. 
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thing  unpleasant,  wake  up — as  I  suppose  but  not  really— and  find  it  is 
tme,  then  really  wake  np  and  find  it  is  all  a  dream. 

F.,  17.  In  my  second  sleep  I  often  dream  that  I  dreamed  things 
when  asleep  before. 

M.,  19.  After  being  given  this  questionnaire  I  dreamed  a  dream 
which  I  thoufi^ht  would  make  an  excellent  example  to  use.  When  I 
awoke  I  found  I  could  remember  only  that  I  dreamed  that  I  dreamed 
this  dream. 

P.,  23.  After  writing  part  of  the  answers  to  this  paper  last  night  I 
went  to  sleep  and  dreamed  that  I  dreamed  a  dream  to  write  up  the 
next  day.  Now  I  realize  that  I  only  dreamed  that  I  dreamed  this 
dream. 

These  last  two  examples  are  very  different  from  the  others,  be- 
ing caused  by  Suggestion,  and  are  only  given  to  make  clear 
what  is  meant  by  a  dream  within  a  dream,  as  differentiated 
from  dreaming  that  one  dreamed. 

Emotion  in  Drbams. 

No  other  one  element  has  forced  its  way  into  the  writer's  at- 
tention, again  and  again,  so  persistently  as  has  Emotion.  No 
matter  what  rubric  has  been  considered,  emotion  has  been 
found  there,  playing  no  unimportant  rdle.  The  few  dreams  of 
earliest  years  that  are  still  vivid  in  later  life  are  dreams  of  emo- 
tion,— usually  fear  for  the  safety  of  the  mother,  sometimes  a 
fear  for  one's  own  safety.  And  the  dreams  of  the  oldest  ob- 
servers still  show  emotion,  though  generally  in  a  masked  form, 
compared  with  the  dreams  of  childhood.  The  baby  in  its  cra- 
dle smiles  in  its  sleep,  and  pleasure  may  well  be  present.  The 
aged  bookkeeper  has  trouble  all  day  long  with  his  figures,  and 
all  night  worries,  perhaps  over  his  sums,  perhaps  over  some- 
thing very  different,  but  after  all  his  worry  is  a  reflection  of  the 
emotion  of  the  day. 

The  answers  to  the  question  **  Do  dreams  tend  to  repeat  the 
under-currents  of  emotional  life  rather  than  daily  experience?  '* 
were  about  evenly  divided,  any  slight  preponderance  being  on 
the  side  of  the  emotions.  But  the  writer  cannot  help  but  be- 
lieve that  the  emotions  play  a  much  greater  part  than  they  are 
thought  to  by  the  average  observer ;  ^  a  thoughtful  study  of 
the  content  of  the  papers  bears  out  this  conviction.  Dreams 
showing  stress  of  emotion  are  not  at  all  confined  to  either  sex, 
nor  to  any  age,  although  there  seem  to  be  ages  when  they  are 
especially  liable  to  occur,  such  as  early  childhood,  puberty,  and 
from  18  to  21,  speaking  broadly.  But  there  is  not  a  year  from 
four  to  twenty-eight  which  is  not  represented  several  times  by 
dreams  with  great  emotion,  besides  scattering  years  above  in 
what  few  papers  there  are  from  those  of  more  advanced  ages. 

The  question  *  'Why  this  particular  emotion?' '  has  come  back 

^Vide  Andrews:  Am, /our,  of  Psy,^  Vol.  XII,  p.  133. 
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time  and  again  with  the  consideration  of  'dreams  having  emo- 
tional elements.  Hammond  advances  the  theory^  that  during 
sleep  the  emotions  are  governed  only  by  the  imagination.  A 
large  number  of  dreams  are  here  brought  together  accompanied 
by  emotions  very  different  from  what  such  experiences  in  real 
life  would  have  brought  about,  or  else  by  none  at  all. 

F.,  15.  I  dreamed  I  was  about  to  be  hung,  but  only  felt  anxious 
lest  I  should  keep  the  invited  guests  .waiting. 

F.,  22.  I  dreamed  of  murdering  a  man  without  provocation,  but  it 
was  unaccompanied  by  emotion  of  any  kind. 

P.,  17.  I  dreamed  my  father  was  brought  home  dead,  and  we  went 
to  the  funeral  without  any  sorrow,  whatever. 

P.,  18.  About  four  years  ago  I  dreamed  my  baby  brother  was  dead, 
but  we  all  considered  it  a  huge  joke. 

M.,  26.  I  dreamed  my  sweetheart  had  been  false  to  me,  but  I  was 
without  sorrow,  anger,  or  other  feeling  about  it,  until  other  people 
began  to  condemn  her,  when  I  became  terribly  angry  with  them. 

M.,  40.  I  awoke  laughing  heartily  over  a  couple  of  puns  I  had  heard 
in  my  dream,  when  I  discovered  the  puns  were  not  even  a  play  on 
words, — in  fact  were  nothing  whatever. 

That  dreams  tend  to  repeat  the  under-currents  of  waking 
emotional  life  is  clearly  recognized  by  half  those  sending  in 
returns;  that  the  emotional  element  plays  a  great  part  is  shown 
in  the  papers  of  many  others.  But  why  events  which  in  real 
life  would  inevitably  produce  some  certain  emotion,  in  a  dream 
produce  either  some  other  or  none  at  all,  is  farther  to  seek. 
May  not  this  be  explained  by  the  hypothesis  that  the  organic 
sensations  at  the  time,  largely  determine  the  tone  of  the  dream  ? 
If  the  sleep  be  light  enough,  or  if  either  the  presentative  or 
representative  elements  of  the  dream  be  vivid  enough  to  force 
such  an  impression  of  themselves  upon  the  sympathetic  system 
as  it  would  receive  in  waking  life,  the  emotion  would  be  the 
same  as  the  real  experience  would  cause.  If  the  sleep  be  too 
sound,  or  the  dream  not  vivid  enough  to  impress  the  sympa- 
thetic system,  complete  lack  of  emotion  would  result  from  the 
absence  of  organic  sensation.  A  *  'wrong  emotion, '  *  if  so  it  may 
be  termed,  would  result  from  the  forcing  its  way  into  dream 
consciousness  of  an  organic  sensation  at  a  time  when  there  are 
not  present  the  elements  which  it  naturally  accompanies.  If 
the  organic  sensations  be  paramount,  they  might  well  cause  the 
entire  dream  as  well  as  the  emotion,  and  result  in  nightmare, 
or  other  such  dream.  Certain  dreams  suggested  this  view, 
such  as  the  few  following: 

F.,  17.  I  used  to  dream  night  after  night  of  my  bed  sliding  down 
stairs,  which  it  did  again  ana  again.  I  always  woke  just  before  reach- 
ing the  bottom,  with  the  lower  parts  of  my  body  all  tired  out. 

M.,  30.    I  dreamed  I  saw  a  man  whose  very  face  made  me  desire  to 

1  Op,  cit.t  p.  210. 
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beat  him,  which  I  tried  to  do,  and  hit  the  bedf tead  an  awful  blow.  I 
awoke  with  a  dull  pain  in  my  bowels. 

M.,  13.    I  often  nave  the  nightmare,  but  only  when  my  body  aches. 

P.,  so.  I  have  often  dreamed  of  falling,  and  always  my  heart  is 
beating  too  fast. 

F.,  17.  I  awoke  one  night  lately  crying  in  a  dream,  I  hardly  know 
why,  but  my  body  was  in  a  very  uncomfortable  position. 

Havelock  Ellis  agrees  in  the  main  with  this  view,^  saying 
that  be  believes  our  dreams  present  evidence  in  support  of  the 
Lange- James  theory  of  emotion.  Radestock'  imputes  the 
change  in  the  emotions  during  sleep  to  a  change  in  the  circula- 
tion of  the  blood,  which  exalts  the  irritabilitj^  of  the  central 
nervous  system,  but  says  our  emotions  during  sleep  never  have 
the  intensity  of  those  we  feel  when  awake.  Delboeuf,*  how- 
ever, tells  of  a  friend  of  his  who  had  a  dream  so  horrible  that 
her  black  hair  suddenly  turned  entirely  white,  and  adds  *'from 
emotions  so  strong  as  this  to  those  which  would  cause  death  is' 
not  a  far  step.*' 

Dreams  Confused  with  Real  Life. 

If  any  one  fact  is  especially  emphasized  by  the  returns  to  this 
questionnaire,  it  is  the  universality  with  which  children,  and 
sometimes  adults,  confuse  their  dreams  with  real  life.  There 
are  but  very  few  papers  that  do  not  tell  of  such  occurrences 
either  in  the  life  of  the  observer  or  within  his  personal  observa- 
tion. This  is  very  common  with  children,  nor  is  it  to  be  won- 
dered at,  for  the  child  lives  almost  entirely  in  the  present  and 
has  comparatively  little  in  the  way  of  memory  from  which  his 
dreams  may  be  drawn.  His  dreams  are  vivid  pictures  of  ex- 
periences, probably  little  more.  He  is  very  credulous  and 
believes  all  he  sees  and  hears  because  he  has  not  learned  to 
discriminate  between  the  real  and  what  merely  seems  real.  Con- 
sequently, when  in  his  dream  he  has  a  new  toy,  or  does  some- 
thing he  has  never  really  done,  there  is  no  reason  why  he 
should  not  believe  it  in  waking  hours,  instead  of  attributing  it 
to  a  dream,  as  we  learn  to  do  when  older  if  our  seeming  ex- 
perience is  decided  to  be  impossible.  Throughout  adolescence 
and  adult  life  it  is  a  common  experience  to  say  to  one's  self: 
**Well,  I  must  have  dreamed  that,  it  could  n't  really  have  hap- 
pened,"— not  that  we  can  remember  the  dream  itself,  but  we 
have  learned  to  attribute  a  certain  kind  of  mistaken  beliefs  to 
dreams. 

Instances  of  this  are  not  wanting  in  adult  life;  the  returns 
give  many  instances  of  one's  not  knowing  whether  some  friend 
told  him  a  certain  thing,  or  whether  he  dreamed  it.     Many 

*Pop.  Sci.  Mo.,  Vol.  LIV,  pp.  731-732. 

'Schlaf  und  Traum,  pp.  145-170.  •  Op,  cit.^  p.  22. 


26  JBWSLL : 

times  one  will  tell  as  tiue  something  he  has  dreamed  bat  not 
recognized  as  a  dream.  Dr.  A.,  in  Clark  University,  hunted 
this  winter  through  the  library  for  two  days  for  certain  refer- 
ences which  he  Sually  decided  he  dreamed  of.  Dr.  B.  told  a 
number  of  the  men  of  the  death  of  the  little  boy  of  Dr.  C,  a 
former  student,  later  be  began  to  recognize  it  as  the  product  of 
a  dream,  after  a  letter  from  Dr.  C.  had  assured  him  the  child 
was  quite  healthy. 

P.,  19.  In  B  dream  lately  I  met  a  friend  of  mine  who  is  away  at 
achool,  mad  afterwards  tbooglit  I  had  really  met  him. 

F„  so.  A  friend  recently  did  n't  kDow  whether  I  had  told  her  of  a 
certain  person's  death,  or  whether  she  had  dreamed  it.  The  person 
WB3  not  dead. 

F.,  ao.  When  a  child  I  dreamed  a  lady  who  had  recently  died  w«» 
standing  by  my  bed,  for  a  long  time  I  conld  not  be  convinced  that  she 
bad  not  reaUj  been  there. 

P.,  36,     When  about  ei^jht  years  old  I  dreamed  of  seeing  a  man  in  a 

.    basement  makinj;  lady-finKers  in  a  peculiar  way.     It  is  still  so  vivid  I 

can  see  the  man's  face  and  the  surronndings.     My  parents  say  I  have 

never  been  to  any  snch  place,  bnt  I  feel  tempted  to  believe  my  mind 

was  out  of  my  body  and  at  that  place. 

F.,  31.  When  a  child  I  one  day  told  my  girl  friends  that  1  was  going 
away  on  quite  a  joarney,  and  when  mamma  scolded  me  for  telling  an 
nntrnth  I  said ;  "  Bnt  mama,  I  am,  papa  said  he  would  take  me."  It 
was  a  long  time  before  I  could  be  convinced  I  had  dreamed  this. 

P.,  31.  I  know  a  little  girl  who  gave  her  teacher  and  grandparents 
lots  of  trouble  by  telling  stories.  Last  anmmer  she  told  me  she  rode 
a  certain  nonj  (a  mere  colt)  to  town  every  day  and  bought  candy. 
Her  grandmother  severely  punished  her  for  the  fib,  but  when  her 
grandfather  came  home  he  said  he  had  heard  her  say  in  her  sleep 
"Get  up,  Coaly,"  "I'm  going  to  have  some  candy,";"  Now  we  'reofi," 
etc.,  and  he  believed  she  had  dreamed  it. 

There  is  so  little  doubt  possible  as  to  the  believed  truth  of 
these  dreams  as  being  real  events,  and  there  are  scores  more  of 
them,  that  a  moral  is  obvious.  While  no  one  would  uphold 
the  encouragement  of  falsehoods  in  childhood,  there  can  be  no 
doubt  of  the  value  to  a  child  of  a  vivid  and  active  imagination. 
If  this  leads  bis  dreaming  along  strange  paths,  disillusionment 
alone  is  apt  to  be  a  severe  punishment.  Nothing  can  be  more 
detrimental  to  a  child  than  to  outrage  his  sense  of  justice;  once 
done  it  is  hard  to  undo. 

There  are  but  few  of  these  dreams  which  are  confused  with 
real  life  that  do  not  show  some  influence,  more  or  less  lasting:, 
upon  the  life  of  the  child.  True,  the  average  child  usually 
outlives  the  effects  of  his  dreams  in  a  few  day.s,  but  he  also 
quickly  ignores  the  occurrences  of  his  real  life,  so  greatly  does 
he  live  in  the  present.  However,  this  questionnaire  has 
brought  in  many  cases  of  the  effects  of  dreams  persisting  longer, 
sometimes  on  through  the  years  of  childhood  and  adolescence 
and  well  into  adult  life.  The  earliest  of  the  dreams  are  all  of 
fears,  and  all  connected  with  the  mother,  either  of  death  or  of 
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injury  to  her.  How  real  these  dreams  were  may  be  seen  from 
the  fact  that  after  from  ten  to  twenty  years  they  are  still  given 
as  the  most  vivid  dreams,  in  some  cases  the  most  remarkable. 
In  this  study  has  been  found  no  evidence — unless  in  the  case 
of  some  so-called  premonitory  dreams — that  we  ever  dream  of 
things  which  have  not  in  some  way  come  into  our  experience; 
and  for  this  reason  it  seems  that  had  due  care  been  taken  in 
what  were  the  subjects  of  conversation  in  the  presence  of  these 
little  children  who,  between  their  fourth  and  seventh  years, 
dreamed  of  their  mothers  being  murdered  by  negroes,  or  of  be- 
ing snatched  away  from  their  mothers  by  strangers,  these  early 
fears  might  have  been  avoided.  Such  dreams  would  hardly 
have  occurred  had  they  not  been  suggested  to  the  children. 

F.,  26.  When  four  or  five  years  old  I  had  such  a  horrible  dream 
about  negroes  that  it  was  several  years  before  the  fear  aroused  by  the 
dream  would  not  return  whenever  I  woke  up  in  the  ni^ht. 

P.,  17.  When  five  years  old  I  dreamed  a  negro  got  into  our  house, 
killed  brother  and  tried  to  kill  mother.  For  a  year  I  would  not  go 
into  that  room  alone. 

P.,  15.  When  about  five  years  old  I  dreamed  a  stranger  tore  me 
away  from  my  mother,  and  for  days  I  would  not  leave  her  for  an  in- 
stant. 

P.,  23.  When  about  ten  years  old,  after  being  punished  for  some- 
thing, I  cried  myself  to  sleep,  and  dreamed  of  death  of  terrible  kinds. 
My  sister  says  in  the  night  I  sat  bolt  upright  and  repeated  the  Lord's 
Prayer,  though  I  knew  nothing  about  it.  My  dream  made  me  a  better 
girl,  and  kept  me  out  of  lots  of  bad  things  for  some  years. 

P.,  15.  Pive  years  ago  I  had  been  naughty  one  day  and  would  not 
say  my  prayers  at  night.  I  dreamed  the  devil  came  and  took  me  to 
hell.    I  have  been  a  good  girl  and  said  my  prayers  since. 

P.,  18.  Pour  years  ago  I  dreamed  three  times  of  being  killed  by  a 
train.  It  made  a  great  impression  upon  me,  and  prevented  me  from 
committing  any  serious  offense  for  at  least  a  month. 

About  the  age  of  ten  the  moral  element  begins  to  play  a  part 
in  dreams,  as  shown  in  the  last  examples  quoted.  A  guilty 
conscience  over  some  childish  fault  associated  itself  with  a  sug- 
gestive dream,  such  as  one  of  death,  if,  indeed,  it  does  not 
directly  cause  the  dream.  After  the  quieting  of  the  storm  and 
stress  of  adolescence,  the  subjective  character  of  dreams  seems 
to  change,  and  dreams  of  death  that  have  a  lasting  effect,  com- 
paratively speaking,  are  not  personal — such  seem  to  be  depress- 
ing for  a  short  time,  but  sometimes  merely  excite  a  peculiar 
curiosity  about  the  dream — ^but  are  dreams  of  the  death  of 
friends  or  relatives.  The  effect  is  almost  always  mentioned, 
viz.,  an  increased  tenderness  toward,  and  thoughtfulness  for 
the  comfort  of,  the  subject  of  the  dream. 

P.,  17.  I  dreamed  once  my  brother  died,  it  made  me  see  how  very 
much  he  was  to  me,  and  so  treat  him  better  than  before. 

P. ,  20.  Dreams  have  made  me  better  to  people  whom  I  have  dreamed 
were  dead  or  undergoing  great  hardships. 
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F.,  17.  Two  weeks  ago  I  dreamed  that  while  undressing  my  little 
nephew  I  put  him  in  a  kettle  on  the  stove  in  which  there  was  very  lit- 
tle fire.  On  coming  back  from  the  next  room  the  fire  had  come  np 
suddenly  and  the  baby  was  burned  to  a  crisp.  The  dream  haunted  me 
all  the  next  day  and  I  still  fear  I  shall  injure  him  in  some  such  way. 

Closely  connected  with  these  are  dreams  of  committing  some 
crime  or  offense  toward  some  one,  with  the  result  of  being  espe- 
cially careful  not  to  do  such  a  thing.  Such  dreams  are  very 
common. 

P.,  19.  My  dreams  are  almost  always  unpleasant,  ^.  ^.,  I  often  see 
some  one  murdered.  I  think  I  would  often  do  unkind  things  if  it  were 
not  for  my  terrible  dreams. 

P.,  17.  I  have  dreamed  of  committing  some  small  crime,  and  of  how 
I  regretted  it,  and  when  I  awoke  resolved  never  to  do  such  a  thing. 
My  dreams,  especially  those  of  my  childhood,  have  made  me  fear 
things  I  should  not  otherwise  have  feared. 

Inplubncb  of  Dreams. 

Turning  now  to  the  influence  of  dreams  in  general,  we  find 
that  many  differences  of  opinion  are  shown.  A  large  share  say 
they  are  not  affected  by  their  dreams,  but  parts  of  many  of 
these  same  papers  show  that  they  take  the  question  in  too  in- 
tensive a  way,  since  thej^  show  evidences  of  being  influenced  to 
some  extent.  For  instance,  when  one  often  has  dreams  which 
he  cannot  tell  from  real  life,  it  is  impossible  not  to  be  affected 
by  them.  The  mere  statement  **  I  often  tell  my  friends  things 
I  think  true,  when  I  have  really  only  dreamed  them,**  is  itself 
an  answer  to  this  question.  Consequently,  it  seems  that  the 
extent  to  which  one*s  life  is  influenced  by  his  dreams  is  usually 
underestimated,  and  a  careful  questioning  of  several  friends 
who  believed  they  were  not  at  all  influenced  by  their  dreams 
confirms  the  writer  in  this  belief.  Moreover,  the  general  emo- 
tional tone  of  hundreds  of  observers  depends  largely,  for  each 
forenoon  at  least,  upon  the  tenor  of  the  dreams  of  the  night 
before.  It  cannot  be  denied  that  this  materially  affects  the 
life. 

To  what  extent  one  is  influenced  by  his  dreams  is  a  harder 
question  to  determine,  but  so  would  be  the  question  as  to  what 
extent  one's  life  is  influenced  by  what  he  sees  occurring  around 
him  in  real  life.  Doubtless,  to  use  Wundt's  terras,  he  perceives 
many  things  which  he  never  apperceives.  Were  one  asked  by 
how  many  things  which  he  has  apperceived  is  his  life  influenced, 
he  would  answer  **By  only  those  to  which  my  judgment  at- 
taches importance.**  So  with  Dreams.  Very  few  are  remem- 
bered, and  one  is  influenced  to  no  great  extent  by  these,  save 
by  what  he  takes  to  himself  as  of  special  significance  to  him. 

F.,  37.  After  a  sad  dream  I  always  feel  the  next  day  as  if  something 
sad  or  unusual  were  going  to  happen. 


THK   PSYCHOWKJY  OF  DRBAMS.  29 

F.,  25.  I  often  dream  I  am  on  the  car  track  and  can't  get  off.  I 
always  expect  something  unpleasant  to  happen  the  next  day. 

P.,  16.  When  three  years  old  I  was  adopted  into  the  family  with 
whom  I  am  now.  A  year  ago  I  got  a  letter  from  my  sister  which  ex- 
cited me  very  much,  and  that  night  I  dreamed  I  saw  my  own  mother. 
I  have  never  told  any  one  of  the  dream  before,  but  I  believe  it  will 
come  true. 

However  underestimated  the  efiect  of  our  dreaming  may  be, 
it  is  undoubtedly  true  that  dreams  have  had  a  great  effect  upon 
the  history  of  the  world,  and  still  have  on  the  more  primitive 
peoples.  Dreams  have  lost  much  of  their  significance  to  us 
now-a-days  because  we  have  learned  that  they  are  caused  by 
some  special  stimulus  or  memory-association,  that  they  are  not 
prophetic — and  so  we  have  ceased  to  regard  them  with  super- 
stition, because  we  work  harder,  sleep  more  soundly  and  con- 
sequently dream  less,  because  we  pay  more  attention  to  things 
necessary  to  our  survival,  while  the  savage  can  well  afford  to 
pay  more  attention  to  his  dreams,  and,  by  the  very  act  of  pay- 
ing attention,  he  gets  to  remember  more  and  more  of  his  dreams, 
and  so  magnifies  them  more  and  more. 

While  we  refuse  to  attach  importance  to  many  of  our  dreams 
because  we  recognize  them  as  illogical  and  absurd,  there  is 
good  reason  for  pondering  over  many  dreams  which  our  judg- 
ment refuses  to  sanction ;  and,  indeed,  cases  are  not  lacking 
where  one  has  been  influenced  by  a  dream  against  his  judg- 
ment, and  rightly,  because  one  often  subconsciously  injects  an 
element  of  truth  into  his  dreams  which  he  does  not  recognize 
as  a  subjective  thing.     For  example : 

F.,  40.  Several  times  I  have  dreamed  that  persons  enioying  my 
trust  and  confidence  were  entirely  unworthy  of  it ;  my  juagment  re- 
fused to  admit  the  possibility  of  such  a  thing,  but  later,  in  each  case, 
it  proved  to  be  true.  I  believe  that  I  subconsciously  perceived  certain 
friends  to  be  unworthy,  without  realizing  it,  and  that  this  perception 
was  made  more  vivid  and  crystallized  in  my  dreams,  as  is  often  the 
case  with  the  unimportant  things  of  one's  life. 

This  experience  of  a  careful  psychologist  is  typical  of  a  num- 
ber of  others.  Her  life  has  been  influenced  to  a  considerable 
extent  by  the  crystallizing  and  vivifying  in  her  dream  life  of  her 
subconscious  perceptions,  though  probably  considerably  less 
than  have  the  lives  of  persons  less  skilled  in  scientific  introspec- 
tion, to  whom  such  dream  experiences  seem  supernatural,  since 
they  cannot  impute  the  knowledge  acquired  in  the  dream  to 
anything  less  than  a  mysterious  revelation  from  somewhere. 
Two  more  examples  of  the  influence  of  dreams  will  be  quoted, 
in  each  of  which  the  effect  must  be  considerable,  and  in  the 
first  continual. 

P.,  18.  My  pleasant  dreams  exert  an  influence  over  my  day  dreams, 
and  my  day  dreams  form  an  incentive  to  work  hard. 
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p.,  32.  I  have  had  one  dream  which  has  inflnenced  my  life  very 
much,  so  much  so  that  I  cannot  make  it  public. 

Hypnagogic  States. 

From  these  dreams,  one  passes  naturally  into  the  subject  of 
hypnagogic  states,*  where  the  influence  is  often  great,  since 
they  are  recognized  as  happening  in  the  waking  state.  The 
first  example  given  is  merely  a  carrying  on  of  the  train  of 
thought  of  the  dream  after  waking.  In  the  next,  which  occurs 
while  going  to  sleep,  a  bad  dream  is  suggested  which  always 
follows  unless  prevented  by  a  more  vivid  counter-suggestion. 
Following  are  examples  of  hypnagogic  states  which  persist 
through  some  time,  in  one  case  so  vivid  that  the  pain  suggested 
seemed  actually  to  be  felt. 

P.,  20.  While  dreaming  that  I  was  abont  to  start  alone  on  a  trip  to 
Bnrope  I  awoke,  and  for  at  least  five  minutes  could  not  recognize  my 
sister  nor  any  of  the  things  in  the  room. 

F.,  20.  Often  just  before  going  to  sleep  I  see  a  large  body  of  green 
water  in  which  I  feel  as  if  I  am  going  to  be  drowned ;  and  unless  I 
thoroughly  awaken  mvself  and  shake  it  off  it  results  in  an  ugly  dream. 

P.,  19.  I  have  a  bad  habit  of  screaming  in  my  sleep,  always  because 
I  see  a  form  standing  by  my  bedside,  and  it  seems  so  real  that  I  see  it 
after  I  awaken  and  continue  screaming, 

P.,  23.  Last  year  I  dreamed  of  being  where  the  people  had  either 
four  arms  each  or  none  at  all,  and  were  otherwise  misshapen,  the  sun 
and  moon  were  quite  near  me,  and  the  whole  country  was  a  very 
strange  creation.  After  awakening,  the  illusion  persisted  to  a  great 
extent  all  day,  and  these  strange  sights  were  before  my  eyes. 

P.,  19.  Last  summer  I  dreamed  I  was  stabbed  with  a  dagger,  I  could 
feel  the  point  come  out  of  my  back  and  the  blood  trickle  down.  I  woke 
in  great  perspiration  and  the  dream  haunted  me  for  weeks.  Bvery 
time  I  thought  of  it  I  could  feel  the  pain,  just  as  I  did  for  a  few  min- 
utes when  I  first  woke  up. 

Conclusion. 

Almost  all  those  who  have  written  on  Dreams  hitherto,  have 
formulated  some  theory  whereby  dreaming  was  made  to  be  the 
continued  functioning  of  some  one  or  two  activities  of  the  mind 
while  the  others  were  in  abeyance,  or  the  converse,  the  contin- 
ued action  of  the  mind  while  certain  activities  were  asleep. 
Fechner  believed  that,  at  the  moment  when  one  falls  asleep,  his 
consciousness  is  nil,  and  that,  during  sleep,  it  takes  on  a  nega- 
tive value,  producing  dreams.     Gould  advocates  the  theory  * 

^Caused,  Maury  says  ^Annales  M^ico-psychologi^ues,  1848,  t.  xi,), 
by  congestion  of  blood  in  the  brain;  Hammond  believes  it  due  to  in- 
crease of  the  amount  of  blood  circulation  through  the  brain  (op.  cit.^ 
p.  230);  M.  de  Manac^'ine  (op,  cit,,  pp.  195-220,  238-243.)  says  *'iti8 
always  a  sure  sign  of  a  pathological  change  taking  place  in  the  vascu- 
lar system.'*  Havelock  Ellis  (Mind,  April,  1897^  suggests  that  there 
is  a  connection  between  the  hypnagogic  state  and  paramnesia.  Vide 
Greenwood,  op,  cit.,  pp.  14-20. 

3 Dreams-Sleep-Consciousness,  pp.  24.    Open  Court,  1899. 


THK  PSYCHOLOGY  OF  DREAMS.  3 1 

that  there  is  a  specific  organ  of  consciousness,  which  operates 
while  all  the  rest  of  the  brain  sleeps,  and  says  he  believes  that 
all  the  sensor}'  nerves  function  with  this  organ  as  well  as  with 
their  own  cortical  centres,  and  thus  explains  dreams  thought 
to  occur  immediately  preceding  the  happening  of  the  event 
which  otherwise  would  seem  to  assume  a  causal  relation  to  the 
dream.  On  the  other  hand,  M.  de  Manac^ine  defines  sleep  as 
**the  resting  lime  of  consciousness,"  but  adds  **we  must  re- 
member that  sleep  is  not  an  absolute  arrest  of  cerebral  activ- 
ity." Spittasays  that  during  dreams  there  is  the  absence  of 
self-consciousness  only, — the  dreamer  never  realizes  that  he  is 
asleep  and  dreaming.  Radestock  concurs  in  this  belief,  saying 
that  "all  representation  is  necessarily  consciousness."  Beau- 
nis,  however,  believes  that  self-consciousness  is  "preserved  in 
the  dream,"  and  that  "one  may,  while  dreaming,  be  conscious 
that  he  is  dreaming." 

Some  authors,  such  as  Kulpe,^  say  that  during  sleep  our  in- 
tellect and  will  are  asleep.  Hammond  says  "the  intellect  and 
will  are  incapable  of  acting  normally  during  sleep,"  and  "my 
opinion  is  that  during  sleep  the  power  of  bringing  the  judg- 
ment into  action  is  suspended."  Cox  asserts^ that  "during 
sleep  one's  will  (which  is  the  name  we  give  to  the  expression 
of  the  conscious  self)  is  paralyzed."  Numerous  writers  reso- 
lutely deny  the  existence  of  representations  of  taste  and  smell 
in  dreaming,  but  Maury  andRibot*  give  examples  which  "are 
proof  against  all  criticism."  Robinson*  believes  "the  will  is 
in  abeyance  during  sleep,"  but  "the  reason  is  ever  active  and 
purely  involuntary." 

M.  de  Manac^ine  points  out  that  the  attention  and  will  must 
be  able  to  function  during  sleep,  from  the  fact  that  one  may 
wake  from  a  sound  sleep  at  whatever  hour  he  chooses,  and  that 
a  tired  mother  will  sleep  soundly  through  any  other  noise,  but 
will  awake  at  the  slightest  movement  of  her  babe.  Sully  says,* 
however,  that  the  force  of  this  answer  has  been  explained  away 
by  saying  that  there  is  necessarily  present  a  slight  amount  of 
mental  disquietude,  which  is  quite  enough  to  prevent  sound 
sleep.  Beaunis  believes  that  all  the  higher  psychic  manifesta- 
tions (reason,  attention,  comparison,  judgment,  etc.),  may  en- 
ter into  dreams,  and  that  volition  may  be  preserved,  but  in  a 
weakened  form.  Havelock  Ellis  says  "we  may  almost  be  said 
to  reason  much  more  during  sleep  than  when  we  are  awake. ' ' 

^Outlines  of  Psychology,  p.  451. 
^  Sleep  and  Dream,  pp.  91. 

*  Psychology  of  Emotions,  p.  142. 

*  **  What  Dreams  are  Made  of,"  No.  Am.  Rev.,  Vol.  CLVII,  pp. 
687-607. 

^lUnsions,  pp.  133-134. 
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Miss  Calkins  thinks  that  during  dreams  there  is  ''comparative 
feebleness  of  the  attention  and  the  will,  and  relative  lack  of 
perception.** 

The  functioning  of  practically  every  activity  of  the  mind  is 
shown  by  at  least  a  few  of  the  dreams  gathered  for  this  study, 
leaving  no  doubt  in  the  mind  of  the  writer,  but  that  the  rea- 
son, judgment,  will,  emotions,  sense  of  duty,  consciousness  of 
self,  etc.,  may  operate  normally.  For  instance.  Dr.  W..  a 
minister  who  kept  a  dream  diary,  tells  of  a  series  of  dreams  cov- 
ering some  eighteen  years  which  shows  the  presence  in  his 
dream  life  of  several  of  these,  especially  a  clear  sense  of  duty. 

M.,  35.  When  a  boy  I  promised  my  mother  I  would  not  smoke  to- 
bacco before  I  was  21— as  a  matter  of  fact  I  have  never  smoked  once 
in  my  life.  But  while  a  student  at  Harvard  I  was  a  great  deal  with 
fellows  who  smoked,  and  began  to  dream  of  smoking.  It  seemed  to 
nauseate  me,  I  was  exceedingly  sick,  my  tongue  burned  like  fire,  but 
I  slept  soundly  through  it  all.  This  went  on  in  dream  after  dream, 
at  various  intervals  of  days  and  weeks,  until  I  learned  to  love  my  pipe 
and  cigar.  All  this  time,  in  everv  dream,  my  conscience  troubled  me 
because  I  was  breaking  my  promise  to  my  mother;  but  I  comforted  it 
by  reasoning  that  she  ought  not  to  have  made  me  promise  such  a 
thing  before  I  was  old  enough  to  know  whether  I  ought  to  or  not. 
During  my  Harvard  life  came  my  twenty-first  birthday,  and  after  that, 
though  I  often  dreamed  of  smoking,  my  conscience  never  troubled 
me — not  even  once.  It  seemed  to  know  that  I  could  do  as  I  pleased 
without  breakine  my  promise.  I  still  dream  of  smoking,  and  though 
I  never  really  did  smoke,  I  believe  I  know  just  what  it  is  like. 

A  few  important  phases  of  dream  life  have  not  been  touched 
upon  by  this  study  because  the  material  contained  no  evidence 
concerning  them,  such,  for  example,  as  the  relation  of  dreams 
to  insanity,  the  relation  of  dreams  to  hypnotism,  and  as  to 
whether  or  not  a  dream  is  instantaneous.  Hammond,  in  his 
"Treatise  on  In.sanity,**  devotes  a  large  chapter  to  a  considera- 
tion of  dreams.  Hall*  gives  the  views  of  several  authors  on  this 
subject,  and  other  works  are  easy  of  access.  Radestock  de- 
votes the  ninth  chapter  of  his  work  on  ''Dreams"  to  a  consid- 
eration of  this  point,  showing  so  many  resemblances  and 
analogies  that  Delboeuf  complains  that  he  '*can  no  longer  tell 
the  difference  between  a  sleeping  man  who  dreams  and  an  in- 
sane person." 

Dr.  Albert  Moll's  work  on  '"Hypnotism**  contains  much  in 
the  way  of  a  comparison  between  the  dream  life  and  the  hyp- 
notic state.  He  says  that  hypnotism  is  very  like  dreaming  in 
that  everything  recurs  to  the  subject,  after  being  given  a  hint 
of  what  happened  during  his  trance,  just  as  a  whole  dream 
flashes  upon  one  when  he  sees  some  object  connected  with  it. 
Some  persons  remember  all  the  hypnotic  proceedings  during 


^  Op,  cit,t  Vol.  I,  p.  262  et  seq. 
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their  nightly  sleep;  it  is  not  rare  for  the  hypnotic  dream  to  be 
repeated  during  natural  sleep.  Dreams,  also,  which  have  oc* 
curred  in  natural  sleep  are  sometimes  reproduced  in  hypnosis, 
although  they  have  been  forgotten  on  waking.  Dreams  can 
be  influenced  by  hypnotic  suggestion,  and  in  the  same  way 
dreamless  sleep  can  be  induced,  or  at  least,  the  subjects  do  not 
remember  if  they  have  dreamt.  .  .  To  my  mind  the  divid- 
ing line  between  sleep  and  hypnosis  is  merely  a  quantitative 
difference  in  movements.  .  .  We  find  analogies  with  post- 
hypnotic suggestion  everywhere."  Sully  says*  "sleep  and 
hypnotism  are  analogous  in  that  they  are  accompanied  with 
the  lower  forms  of  consciousness,  including  sensation  and  per- 
ception, and  that  they  involve  dream-like  hallucinations  re- 
specting the  external  circumstances  of  the  moment.  But  the 
condition  of  hypnotism  is  marked  off  from  that  of  natural  sleep 
by  the  fact  that  accompanying  hallucinations  are  wholly  due 
to  external  suggestion  ( including  bodily  posture ) .  And  second , 
the  hypnotiz^  subject  tends  to  act  out  his  hallucinations." 

As  to  dreaming  being  an  instantaneous  process,  as  was  for- 
merly believed,  a  considerable  counter  current  has  set  in.  Miss 
Calkins  thinks  that  "only  the  memory  time,  not  the  actual 
conscious  process  of  the  dream,  is  quickened.  In  the  repro- 
duction after  waking,  memory  supplies  the  missing  links." 
M.  Egger*  and  R.  S.  Woodward*  have  carried  on  series  of  ex- 
periments demonstrating  that  association  in  dreams  need  not 
attain  an  exceptional  activity.     Woodward  says: 

I  myself,  when  wide  awake,  reviewed  39  images  in  56 
seconds,  which,  if  they  had  been  in  a  dream,  would  have  been 
described  as  "having  a  dream  in  which,  besides  minor  incidents, 
I  took  a  four-hours'  row,  a  three-hours*  ride,  a  five-hours'  jour- 
ney by  rail,  a  voyage  abroad  and  a  tramp  among  the  Alps,  a 
swim  half  way  across  the  ocean,  a  flying  trip  to  heaven  and  a 
diving  trip  in  the  other  direction,  ending  on  the  shores  of 
China!"     And  all  this  in  56  seconds! 

SUMHART. 

The  preceding  study  has  seemed  to  justify  the  following  con- 
clusions: 

1.  Dreams  may  be  prevented  by  Suggestion,  and  probably 
disappear  just  in  proportion  as  the  Suggestion  is  complete. 

2.  Neither  the  season,  day  of  the  week,  nor  month,  has  any 
noticeable  effect  on  dreams,  except  for  local  setting,  such  as 
winter  scenery  being  more  common  during  the  winter  months. 


^Illusions,  pp.  185-188. 

*  Revne  PhiloBophique,  July,  1895,  pp.  40-46. 

•Psy.  Rev.,  Vol.  IV,  pp.  534-526. 
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3.  There  seems  to  be  an  age  of  dreams  about  the  time  ot 
puberty  and  dawning  adolescence. 

4.  Motor  activity  during  sleep  is  distinctively  a  childish 
characteristic,  though  it  often  persists  into  adolescence  and 
sometimes  well  into  adult  life. 

5.  Dreams  differ  markedly  with  respect  to  age  and  locality, 
and  probably  with  respect  to  nationality  as  well. 

6.  Children  dream  of  the  events  causing  their  great  emotions 
very  soon  after  their  occurrence,  after  earlier  adolescence  such 
dreams  do  not  occur  for  some  time.  During  later  adolescence 
and  adult  life,  the  more  importance  an  event  assumes  to  the 
individual,  as  a  general  rule,  the  greater  the  length  of  time  be- 
tween its  occurrence  and  its  appearance  in  the  dreams. 

7.  A  number  of  returns  suggest  strongly  that  dreams  of  fall- 
ing and  flying  differ  only  in  apperception. 

8.  Many  rational  explanations  of  dreams  usually  classed  as 
premonitory  may  be  orored;  leaving  but  an  exceedingly  small 
residue  unexplained. 

9.  While  the  judgment  usually  does  not  work  logically, 
during  sleep,  it  may  do  so. 

10.  One  may,  while  sound  asleep,  know  that  he  is  dreaming. 

11.  The  emotions  during  dreaming  are  largely  determined 
by  the  organic  sensations  at  the  time. 

12.  Since  morbid  fears  are  so  easily  engendered  in  small 
children  by  their  dreams,  care  should  be  taken  to  prevent  the 
suggestion  of  dreams  which  might  have  such  an  effect. 

13.  The  confusion  of  dreams  with  real  life  is  almost  universal 
with  children,  and  quite  common  among  adolescents  and  adults. 

14.  The  influence  of  dreams  upon  real  life  is  vastly  greater 
than  is  usually  thought,  as  has  been  seen  in  many  ways. 

15.  There  may  be  subconsciously  injected  into  one's  dreams 
an  element  of  truth  which  he  does  not  recognize  as  subjective, 
hence  they  may  take  on  a  supernatural  cast. 

16.  There  is  no  mode  of  functioning  of  the  mind  in  the  wak- 
ing state  that  may  not  take  place  during  sleep. 

These  conclusions,  to  be  positive,  should  be  based  upon  a 
large  number  of  returns  from  adults*  in  middle  life,  and  in  old 
age.  It  has  been  impossible  to  collect  any  considerable  quan- 
tity of  such  returns  to  be  used  in  the  present  study,  but  the 
writer  hopes  to  work  them  out,  separately,  later. 
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This  investigation  was  undertaken  for  the  purpose  of  becom- 
ing directly  and  personally  acquainted  with  some  of  the  prob- 
lems involved  in  that  which  is  termed  *'the  comic/'  and  to 
ascertain  by  actual  trial  the  possibility  of  applying  satisfactorily 
certain  well-known  psychological  methods  to  the  solution  of 
such  problems. 

In  this  work  of  orientation  the  following  methods  were  em- 
ployed : 

A.  Undirected  Introspection,  Here  only  workers  of  long 
experience  in  the  psychological  laboratory  participated.  Three 
series  of  observations  were  made — Series  a,  serial  method — the 
comic  pictures  were  shown  in  turn  to  the  reagent  and  he  re- 
corded his  introspections.  Series  b^  paired  method — two  comic 
pictures  were  presented  simultaneously  to  the  reagent  for  the 
same  purpose.  Series  c,  in  which  a  siqgle  comic  picture  was 
placed  before  the  reagent  for  five  minutes  to  observe  and  re- 
port on  the  course  of  the  comic  impression.     For  summary  see 

PP-  37,  38.  39- 

B.  Experiment.     Six  series  of  experiments  were  made  in 

which  the  various  psychophysical  methods  were  applied  to  in- 
vestigating the  comic :  Series  /,  in  which  the  method  of  impres- 
sion with  serial  judgments  was  used  to  ascertain :  ( i )  the 
constancy  of  the  comic  impression,  (a)  from  day  to  day,  (h)  from 
moment  to  moment ;  (2)  whether  the  comic  impression  was  re- 
newed, increased,  or  decreased  through  interspersing  pictures 
not  before  seen,  through  forced  or  spontaneous  laughter,  through 
drinking  coffee,  through  sickness  and  low  spirits,  through  rigid 
holding  of  the  body  or  through  laying  aside  the  pictures  that 
had  ceased  to  be  funny  for  several  months  and  then  re-exam- 
ining them.  Series  11,  in  which  the  method  of  constant  differ- 
ences was  employed  to  learn  whether  time  and  space  differences 
(** errors")  were  present  in  experiments  with  comic  pictures. 
Series  III.  Here  the  method  of  averages  (suggested  by  method 
of  **  average  error")  was  used  (i)  to  find  in  what  direction  a 
preceding  comic  or  sad  picture  affected  the  judgment  of  the 
succeeding  comic  picture,  and  (2)  to  investigate  the  relation  of 
smiling  and  laughter,  or  a  tendency  in  that  direction,  to  the 
judgment  given  regarding  the  degree  of  funniness.  Series  IV 
was  a  mass  experiment  in  which  the  method  of  choice  was  applied 
to  ascertaining,  (i)  the  influence  of  smiling  and  sober  faces 
upon  the  comic  impression ;  (2)  the  effect  of  the  size  of  a  pic- 
ture upon  the  strength  of  the  comic  impression.  (3)  In  this 
connection  experiments  were  also  made  to  find  out  the  effect  of 
movement  upon  the  comic  impression.  Series  V.  The  method 
of  gradual  variation  (suggested  by  the  method  of  **  minimal 
changes")  was  used  for  the  purpose  of  determining  whether 
there  is  in  the  case  of  a  single  individual  or  of  individuals  as  a 
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whole,  any  particular  degree  of  exaggeration  which  makes  a 
given  thing  most  comical.  Series  VI.  The  method  of  expres- 
sion was  applied  to  ascertain  the  peculiarities  of  the  pneurao- 
graphic  and  sphygmographic  curves  when  the  stimuli  were 
comic  pictures.     For  summaries  see  p.  83. 

C.  Directed  Introspection.  The  introspection  was  directed 
by  means  of  a  questionary.  Since  all  previous  investigation  of 
the  comic  has  been  equivalent  to  using  a  questionary  and  one 
person  answering  the  questions,  it  has  seemed  desirable  to  em- 
ploy this  method  also,  in  spite  of  the  fact  that  suggestion  must 
play  an  important  rdle  in  using  it.  Moreover,  an  attempt  has 
been  made  to  give  this  method  in  some  slight  degree  the  char- 
acter of  a  psychophysical  measurement  method  through  the  in- 
troduction of  judgment  categories  and  a  comparison  of  the 
introspections  regarding  the  phenomena  observed  with  the 
judgments  given.  In  one  case,  that  of  imitation,  the  conclu- 
sions drawn  from  the  questionary  have  been  put  to  the  test  of 
experiment  in  which  persons  who  had  had  experience  in  the 
psychological  laboratory  took  part.  For  summaries  see  pp.  89, 
91,  96,  99,  104.  etc. 

The  material  was  largely  composed  of  pictures  (a  few  of 
which  are  reproduced  in  Plates  I- VII)  taken  from  the  periodi- 
cals mentioned  below. 

A.    Undirbctbd  Introspbction. 

Series  (a),  Serial  Method,  Material.  A  set  of  28  pictures. 
These  pictures,  as  well  as  those  used  in  other  experimental 
series,  were  selected  from  Life,  Puck  (The  Journal,  Pickings, 
Library,  and  the  Quarterly),  fudge  (the  weekly  Periodical, 
Library,  Quarterly),  Sis  Hopkins,  Foolish  Book,  fust  Fun,  Col- 
lege comic  papers  (Harvard  Lampoon,  The  Widow,  The  Tiger, 
The  Yale  Record,  The  Columbia  fester.  Punch  Bowl,  Wrinkle, 
Sphinx,  and  The  Chaparral) .  Punch,  Fliegende- Blatter,  fugend, 
.Meggendoffer-Bldtter,  Simplicessimus,  Le  Rire,  and  from  the 
comic  illustrations  in  the  Sunday  newspapers  and  other  periodi- 
cals. Variety  as  regards  subject  and  degrees  of  funniness  alone 
was  considered  in  making  the  selection  of  pictures  at  first,  but 
as  experience  increased,  naturally  many  other  things  were  con- 
sidered, as  the  nature  of  the  subject  treated,  character  of  the 
accompanying  legend,  simplicity  of  presentation,  the  size  of 
the  picture,  etc.  Reagents.  Dr.  Angell  (A);  Miss  Crandall 
(C),  and  Mr.  Borgquist  (B), — ^both  advanced  students  in  Psy- 
chology ;  and  myself  (M).  Mode  of  procedure.  The  above 
pictures  were  laid  in  turn  before  the  reagent  and  he  wrote  down 
his  introspections. 

Results:  Suggestion.  This  method  was  selected  with  a  view 
to  eliminating  the  element  of  suggestion,  but  the  results  show 
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that  it  does  not  entirely  do  so.  The  reagents  report  that  the 
month  is  often  ready  to  smile  before  the  picture  appears ;  that 
a  smiling  face  in  a  picture  often  makes  one  smile  and  say 
*' funny''  when  one  finds  later  that  there  is  nothing  really 
funny  in  the  picture ;  that  certain  objects — ^monkeys,  goats, 
an  artist's  name,  etc.,  in  a  picture  act  as  symbols  of  fun, 
the  judgment  being  partly  and  sometimes  wholly  determined 
by  these  minor  details,  though  the  real  joke  lies  elsewhere ; 
that  the  feelings  and  ideas  which  accompany  one  picture  are 
sometimes  carried  over  to  the  next  and  partially  determine 
its  funniness ;  that  one  sometimes  feels  that  the  picture  ought 
to  be  funny  and  involuntarily  sets  his  lips  in  a  position  of 
smiling  and  gives  a  judgment  in  harmony  with  this  feeling, 
and  that  one  can  occasionally  renew  the  funniness  of  a  picture 
by  a  slight  effort  of  thought  or  feeling  and,  perhaps  involun- 
tarily produce  this  feeling  in  the  first  place  ;  and  that  a  smile 
or  laugh  or  any  expression  showing  the  experimenter* s  opin- 
ion of  a  picture  tends  to  affect  the  judgment  of  the  reagent. 
Influence  of  the  physical  and  mental  condition  on  the  judgment, 
A's  introspections  seem  to  show  that  the  judgment  is  sdOTected 
by  one's  physical  condition. 

The  above  introspections,  as  well  as  many  others  not  here 
recorded,  directly  or  indirectly  suggested  the  experiments  sub- 
sequently made.  Considered  from  the  standpoint  of  mere 
orientation  no  other  series  has  been  as  fruitful  as  this. 

Series  (d),  Paired  Method  (suggested  by  the  method  of  paired 
comparison).  Material  and  Reagents,  Same  as  in  Series  (a). 
Mode  of  procedure.  Two  pictures  were  presented  simultane- 
ously to  the  reagent  for  comparison  and  the  recording  of  intro- 
spections. One  picture  remained  before  him  until  all  the  others 
had  been  compared  with  it.  It  was  then  laid  aside  and  one  of 
the  remaining  pictures  was  used  as  a  standard  and  the  remain- 
ing others  compared  with  it.  This  was  repeated  until  each 
picture  had  been  compared  with  all  the  others.  This  manner 
of  presenting  the  pictures  was  employed  simply  as  a  matter  of 
convenience.  The  results  show,  however,  that  it  is  well 
adapted  to  investigating  certain  phases  of  the  comic  because  it 
allows  one  to  study  the  effect  on  the  judgments  when,  (i)  a 
picture  remains  continuously  before  a  reagent  for  some  time ; 
(2)  when  a  picture  is  seen  but  for  a  short  time  several  days  in 
succession ;  (3)  when  a  picture  is  laid  aside  for  a  period  and 
then  re-examined. 

Results,  The  most  important  thing  that  came  up  in  this 
series  of  experiments  is  the  question  regarding  the  investigating 
of  the  comic  by  the  various  psychophysical  methods  applied  in 
the  usual  manner,  that  is,  by  the  reusing  of  the  same  material 
many  times  with  the  same  reagent. 
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C  asserts  over  and  over  again  that  the  pictures  are  decreasing 
in  ftinniness,  and  in  the  giving  of  pleasure,  and  that  she  is  giv- 
ing her  judgments  from  her  .memory  of  former  impressions. 
She  says  this  came  to  her  as  a  matter  of  great  surprise  although 
she  now  sees  it  was  to  have  been  expected  in  view  of  the  use  of 
the  terms  trite,  stale,  etc.,  in  daily  life  in  connection  with  old 
jokes.  M  also  is  astonished  at  her  double  use  of  the  word 
comic — ^in  one  case  to  indicate  that  a  joke  is  clever  and  in 
the  other  that  it  is  really  funny.  In  the  first  sense  the  word 
funny  could  be  always  applied  by  a  person  to  a  good  joke,  but 
in  the  second  only  when  a  joke  was  n^w  to  him.  B  makes  an 
assertion  similar  to  that  of  C.  A  ceases  to  laugh  and  the  expres- 
sions •'  trite,**  **  stale,**  **  distasteful,"  etc.,  daily  increase.  On 
one  occasion  he  even  complains  of  nausea  on  reseeing  a  pic- 
ture which  he  has  previously  seen  many  times  and  which  he 
had  at  first  thought  funny. 

Series  (r).  To  observe  the  course  of  the  comic  impression. 
Material,  A  comic  picture  not  previously  seen.  Mode  of  pro- 
cedure.  The  picture  was  placed  before  the  reagent  for  five  min- 
utes, at  the  end  of  which  time  he  wrote  down  his  introspections. 
Reagents.     Same  as  in  Series  (a). 

Results,  The  reports  of  the  reagents  show  that  a  picture  at 
first  comic  may  become  not  only  indifferent  or  distasteful  but 
decidedly  unpleasant  when  examined  for  a  continuous  period. 

B.      BXPBRIMBNT. 

To  ascertain  the  possibUify  of  satisfactorily  applying  the  vari- 
ous psychophysical  measurement  methods  to  the  investigation  of 
the  comic. 

Series  i.  Method  of  Impression  with  Serial  fudgments,  ( i ) 
a.  To  determine  the  constancy  of  the  comic  impression  from 
day  to  day.  Material,  40  pictures  (in  case  of  reagents  F,  J, 
and  G)  and  26  (in  case  of  reagents  K  and  Jt),  chosen  from  the 
periodicals  mentioned  above.  The  pictures  were  mounted  on 
sheets  of  white  paper  8>^xii  in.  Reagents,  Miss  Jewett 
(F),  Mrs.  Byrd  (J),  Mr.  Kuhn  (K),  Mr.  Jewett  (Jt),  and  G. 
Branner  (G),  a  lad  of  thirteen  with  a  keen  sense  of  the  ludi- 
crous and  a  reader  of  comic  papers.  Method,  The  pictures 
were  laid  in  turn  on  a  table  directly  before  the  reagent  for  fif- 
teen seconds.  He  was  directed  to  use  the  following  terms  in 
giving  his  judgments:    exceedingly  funny*  (c,  b,  a,),  very 

^The  word  ''funoy  "  has  been  employed  throughout  the  investiga- 
tion.  It  was  selected  because  more  general  in  its  sis^nificance  and 
freer  from  the  ]>ersonal  theories  which  experience  had  shown  to  be 
connected  with  other  words,  which  at  first  appeared  more  appropriate, 
or  perhaps  I  should  say,  sufficiently  dignified  to  be  used  in  a  scientific 
study.    The  aim  was  to  obtain  a  medium  through  which  the  reagents 
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fanny  (c,  b,  a,),  moderately  funny  (c,  b,  a,),  slightly  ftinny 
(c,  b,  a,),  do  not  know  whether  funny  or  not  (c,  b,  a,),  in- 
different or  not  funny,  the  letters  r,  b,  a  indicating  respectively, 
the  lowest,  medium  and  highest  form  of  the  particular  judg- 
ment category,  and  to  give  his  introspections  to  protocol.  Not 
only  in  this  series  of  experiments  but  in  all  others  the  reagents 
were  kept  in  all  possible  ignorance  regarding  the  purpose  of 
the  investigation.  The  experimental  conditions  from  day  to 
day  were  also  made  as  uniform  as  possible. 

Results,  In  Column  R  of  the  table  below  are  the  names  of 
the  reagents ;  in  I,  the  number  of  pictures  judged  funny  the 
first  day ;  in  II  A,  the  number  of  pictures  judged  on  second 
day  the  same  as  on  first  day  ;  in  II  B,  the  number  of  pictures 
judged  funnier  than  the  first  day  ;  in  II  C,  the  number  of  pic- 
tures judged  less  funny  than  the  first  day  but  not  o ;  in  II  D, 
the  number  of  pictures  judged  o  as  regards  funniness ;  III  A-D, 
IV  A-D,  etc.,  give  the  results  for  the  third,  fourth,  etc.,  days 
respectively  as  compared  with  the  first. 

Table  I.    ' 
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D 
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21 
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D 

I 

The  increase  in  funniness  from  day  to  day  observable  in 
Table  I  (columns  headed  B),  in  case  of  all  the  reagents,  is' 
readily  explained  from  the  introspections  which  show  that 
comic  features  not  at  first  observed  were  later  noted.  In  the 
case  of  Jt  this  is  so  marked  that  on  the  second  day  it  overcomes 
the  loss  in  funniness  which  characterized  the  series  as  a  whole 
in  his  case. 

In  case  of  F,  J,  K,  and  Jt  the  pictures  as  a  set  steadily  de- 
crease in  funniness  from  day  to  day,  though  the  results  show  a 
more  rapid  decrease  in  the  case  of  P  than  of  the  other  reagents. 
P  remarks  on  the  3d  day  that  some  few  of  the  pictures  may  al- 
ways remain  a  ''little"  fanny  but,  as  a  whole,  they  do  not 
seem  funny  to  her  and  she  hopes  she  may  never  see  them  again. 

Curves  are  given  below  for  J  (I)  and  P  (II)  showing  how 

would  be  able  satisfactorily  to  express  their  feelings  in  connection 
with  a  certain  class  of  pictures  and,  in  general,  the  word  "  funny  "  has 
been  found  adequate. 
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the  loss  in  ftmniness  a£fected  the  individual  pictures.  The 
judgments  of  the  first  day  are  represented  by  the  heavy  line, 
and  the  dotted  line  shows  the  judgments  on  the  same  pictures 
on  the  last  experiment  day,.  The  ordinates  represent  the  judg- 
ments given  on  each  of  the  pictures.  The  forty  pictures  are 
arranged  on  the  abscissa  in  order  of  funniness  on  the  first  day 
beginning  at  the  left  with  the  one  which  is  funniest. 

An  examination  of  curves  I  and  II  shows  that  in  general  the 
loss  in  funniness  depends  upon  the  degree  of  funniness  of  the 
picture.  Curves  constructed  for  Jt  and  K  take  a  course  simi- 
lar to  that  of  the  two  curves  just  given. 


CURVR  I. 


Curve  II. 


Curve  III. 

G's  curve  (III)  does  not  bring  out  any  law,  and  in  general 
his  results  are  difficult  to  understand.  He  was  asked  at  the 
dose  of  the  experiment  why  he  said  a  picture  was  funny,  and 
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allied  questions,  with  the  hope  of  getting  some  light  on  the  sub- 
ject. He  said  a  picture  was  funny  when  it  made  him  "laugh*' 
and  when  it  gave  him  * 'pleasure'*  and  that  in  giving  his  jud- 
ment  on  a  picture  at  first  he  thought  more  of  whether  it  made 
him  "feel  like  laughing."  The  presumption  is,  that  there- 
agent,  who  is  an  unusually  intelligent  boy,  tried  to  make  his 
judgments  consistent.  He  knew  the  pictures  were  the  same 
as  at  first  and  it  seemed  to  him  he  ought  to  give  the  same  judg- 
ment. The  feeling  that  one  ought  to  find  a  picture  funny  after 
it  has  ceased  to  be  funny  has  been  noted  by  several  of  the  more 
experienced  reagents.  Prom  this  and  allied  experiences  it 
would  seem  that  in  investigating  the  comic  the  reagents  should 
be  instructed  to  give  their  judgments  upon  present  and  not  upon 
the  memory  of  past  impressions. 

Without  the  reagent's  knowledge  a  record  concerning  his 
laughter  and  smiling  was  made  in  connection  with  each  judg- 
ment. In  case  of  P  and  J  the  laughter  and  even  smiling  largely 
disappears  after  the  first  day  though  these  reagents  occasionally 
mention  in  their  introspections  that  they  feel  like  laughing. 
The  disappearance  of  laughter  and  of  smiling  is  much  more 
gradual  in  case  of  G,  indeed  even  on  the  last  day  some  pictures 
evoked  a  broad  smile  or  laugh.  In  view  of  all  these  results,  it 
is  evident,  that  in  applying  psychophysical  methods  to  the  in- 
vestigating of  the  comic  we  have  a  special  kind  of  positive  and 
negative  time-influence  to  deal  with.  We  see,  moreover,  from 
what  has  been  found,  that  "practice"  must  finally  result  in  the 
destruction  of  the  comic  impression.  This  will  explain  why, 
throughout  this  investigation,  new  material  is  substituted  for 
the  old  in  the  verification  of  a  given  point  with  a  given  reagent^ 
and  not,  as  is  customary  in  psychophysical  experimentation, 
the  old  material  reused  and  long  series  of  experiments  made 
to  obtain  constancy  and  .certainty  of  judgment. 

Series  i.  Method  of  Impression  with  Serial  Judgments,  ( i)  b. 
To  find  the  effect  of  the  lapse  of  time  upon  the  comic  impres- 
sion when  the  exposure  of  the  picture  is  continued.  Material, 
Pifty  pictures  chosen  from  the  periodicals  previously  mentioned, 
without  legend  or  title  and  mounted  as  before.  As  a  whole 
the  individual  pictures  of  this  set  contained  but  few  and  rather 
simple  comic  elements,  that  is,  details  which  in  themselves 
were  funny.  Each  picture  was  covered  by  a  sheet  of  white 
paper  upon  the  centre  of  which  a  fixation  poi6t  had  been 
marked.  Reagents,  Five  students  attending  lectures  on  the 
Psychology  of  the  Social  Relations,  Mr.  Perry  (P)  an  advanced 
student  in  psychology  and  myself  ( M) .  M's  results  are  omitted 
because  the  fun  of  the  pictures  even  with  longer  pauses  was 
rarely  renewed.  The  results  of  two  of  the  three  students 
whose  results  are  omitted  follow  the  course  of  the  three  re- 
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ported,  but  those  reagents  found  so  few  of  the  pictures  used 
fonny,  that  it  is  thought  the  addition  of  the  data  obtained  with 
them  would  add  little  in  a  confirmatory  way.  The  omitted 
results  of  the  third  student  are  very  irregular.  This  irregu- 
larity doubtless  grows  out  of  the  almost  c^isdess  train  of  asso- 
ciations— ^some  amusing  and  others  not. 

Method.  The  observer  sat  at  a  table  opposite  the  experi- 
menter. When  the  "ready"  signal  was  given  he  directed  his 
eyes  to  the  fixation  point.  The  experimenter  (Miss  M.  Holmes 
conducted  this  and  the  following  set  of  experiments  and  worked 
up  the  results)  noted  on  a  stop  watch  the  time  of  removing 
the  cover  of  the  picture,  that  at  which  the  reagent  reported  it 
to  be.  or  not  to  be  funny  and  if  funny,  that  at  which  it  ceased 
to  be  funny.  When  the  picture  ceased  to  be  funny,  the  ex- 
perimenter covered  it  and  after  a  pause  of  ten  seconds,  during 
which  the  reagent  was  asked  to  banish  the  picture  from  his 
mind,  the  picture  was  again  exposed  and  the  same  time  records 
made  as  in  the  first  exposure.  There  were  three  such  expo- 
sure and  rest  periods.  At  the  close  of  the  third  exposure  period 
the  reagent  reported,  the  terms  **slightly  funny"  recorded  as 
(i),  "moderately  funny"  recorded  as  (2),  or  "very  funny" 
recorded  as  (3),  with  the  suffixes  -|-  and — (these  having  been 
given  him  previously  for  the  purpose),  on  his  memory  of  the 
funniness  of  the  picture,  adding  to  his  report  anything  that 
occurred  to  him  in  the  way  of  introspection.  The  experiments 
were  repeated  with  the  same  pictures  at  two  other  sittings,  sep- 
arated by  more  than  24  hours. 

Table  II  contains  the  results  for  three  reagents.  The  num- 
bers under  a,  time  of  first,  b,  time  of  second,  r,  time  of  third, 
and  d^  time  of  fourth  exposures,  indicate  the  whole  number  of 
seconds  the  pictures  were  exposed  in  a  given  exposure.  Under 
the  results  for  the  first  and  second  sittings  and  the  totals,  the 
whole  time  given  was  actually  obtained  by  experiment,  but  for 
purposes  of  comparison  the  time  obtained  by  using  only  twenty- 
five  of  the  pictures  (selected  at  random)  at  the  third  sitting 
has  been  doubled. 

Tabi^h  II. 


• 

I8t  sitting. 

2nd  sitting. 

3rd  sitting. 

Totals. 

a 

b 

664 

324 
259 

1247 

c 

346 

206 

86 

638 

d 

178 

149 
II 

338 

a 

416 

632 
366 

1414 

b 

69 
236 

177 

482 

c 

27 

152 
61 

240 

d 

42 
116 

5 
163 

a 

322 
468 
212 

1002 

b 

36 
208 
128 

372 

c 

8 

138 

56 

202 

d 

0 
144 

12 
156 

a 

2215 

2128 

970 

5313 

b 

751 
664 

500 
1915 

c 

377 
427 
175 

979 

d 

P 
R.B. 
E.H. 

1638 

1262 

498 

3398 

220 

337 
.  22 

ToUl, 

579 

44 
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Tables  omitted  here  for  lack  of  space  were  also  made  to  as- 
certain how  the  averages  of  Table  II  held  in  the  details  of  the 
experiment.  These  tables  supply  one  with  the  information 
usually  obtained  from  the  mean  variation  which  is  not  compu- 
table here.  They  showed  the  number  of  times  the  duration  of 
fun  in  any  exposure  was  greater  than,  equal  to,  or  less  than  in 
the  previous  exposure  on  the  same  day  and  on  successive  days, 
and  confirmed  in  details  the  mass  results  of  Table  II,  namely 
that  with  few  exceptions  traceable  to  various  causes,  the  con- 
tinuance  of  fun  decreases  (j)  in  successive  exposures  at  a  given 
sitting  and^  (2)  zoith  a  given  exposure  at  successive  sittings, 

Tabi^  III. 


a 

I. 

II. 

Totals. 

SP 

£ 

-h 

= 

— 

-h 

:= 

— 

-h 

:^ 

— 

p. 

2 

4 

30 

2 

I 

4 

4 

5 

34 

R.B. 

5 

16 

29 

3 

10 

12 

8 

26 

41 

E.H. 

10 

8 

30 

2 

6 

15 

12 

14 

45 

17 

28 

89 

7 

17 

31 

24 

45 

120 

Table  III,  Column  I  -|-  shows  the  number  of  pictures  judged 
funnier,  I  =  equally  funny,  and  I  —  less  funny,  the  second 
day  as  compared  with  the  first.  II,  -|-,  =,  — ,  give  the  same 
for  the  third  day  as  compared  with  the  second.  This  table 
confirms  the  results  of  previous  experiments  in  that  it  shows 
that  repeated  seeing  decreases  the  funniness  of  pictures. 

Tables,  omitted  here  again  for  lack  of  space,  were  made  for 
each  of  the  reagents  to  ascertain  the  average  duration  of  fun 
corresponding  to  the  various  classes  of  judgments.  The  mean 
variation  was  occasionally  large  but  in  spite  of  this  fact  the 
tables  showed  conclusively  that  the  shorter  the  duration  of  fun 
the  lower  the  judgment,  that  is  to  say,  duration  of  fun  and  de- 
gree of  fun  go  hand  in  hand.  Moreover,  the  average  time  cor- 
responding to  a  given  judgment,  while  varying  in  case  of  the 
different  reagents,  remained  approximately  the  same  from  day 
to  day  for  the  same  reagent. 

The  question  arises  as  to  what  it  is  that  determines  the  dura- 
tion of  the  fun  in  a  comic  picture.  The  introspections  of  the 
reagents  as  well  as  the  observations  of  the  experimenter  point 
to  the  complexity  of  the  picture  as  that  which  largely  governs 
,  the  duration  of  its  fun — the  more  complex  a  picture  is,  the 
more  fun  centres  (comic  elements  or  details)  present,  the  longer 
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the  fun  lasts.  The  introspections  of  the  reagents  also  show 
that  a  smiling  face  in  a  picture  tends  not  only  to  prolong,  but 
sometimes  even  to  make  its  funniness.  This  is  attributable 
doubtless  partially  to  the  involuntary  tendency  to  imitate  the 
smile  in  the  picture,  which  is  shown  to  be  present  by  such 
phrases  as  "the  grin  is  catching,*'  '*the  fun  is  contagious," 
'*the  smile  in  that  face  puts  one  in  a  good  humor,*'  ''I  love  to 
laugh  with  that  old  man,"  etc.  We  have  here,  as  elsewhere 
in  this  investigation,  an  illustration  of  what  is  frequently  ob- 
served on  the  stage  and  in  daily  life,  that  a  smiling  or  laugh- 
ing face  is  a  very  important  ftm  producing  and  continuing 
&ctor. 

Before  passing  to  the  next  series,  attention  should  be  drawn 
to  the  significance  of  this  one  from  the  standpoint  of  method. 
It  is  evident  that  the  kind  0/  judgment  given  ttdll  depend  more 
or  less  upon  the  time  the  pictures  are  exposed. 

The  next  experiments  were  devised  to  ascertain  whether  the 
judgment  regarding  the  degree  of  funniness  and  the  fun  dura- 
tion of  a  picture  are  dependent,  as  was  above  conjectured,  upon 
the  number  of  fun  centres  in  the  picture.  Material.  175  pict- 
ures of  approximately  the  same  size  but  varying  greatly  in 
complexity.  These  pictures  contained  no  legend  or  smiling 
faces,  and  were  mounted  as  before.  Reagents,  Ten  students 
attending  lectures  on  the  Psychology  of  Uie  Social  Relations. 

Method.  The  experiments  were  conducted  as  were  those  just 
discussed  and  the  same  reports  were  made  as  regards  the 
degree  and  duration  of  funniness.  At  the  end  of  a  test,  and 
before  the  picture  was  removed,  the  reagents  counted  up  and 
reported  upon  the  number  of  fun  centres  found,  also  as  to 
whether  they  had  seen  the  picture  before  and  whether  they  had 
had  any  associations  which  determined  its  funniness.  In  mak- 
ing the  following  table  all  cases  where  a  picture  was  judged  not 
funny,where  there  was  an  association  called  up  which  produced 
its  fun,  or  where  the  picture  had  been  previously  seen,  are 
omitted. 

Results.  In  Table  IV,  below,  the  sections  3,  2,  i,  contain 
the  results  for  the  judgments,  "very  funny,"  "moderately 
funny,"  and  "slightly  funny,"  respectively.  Column  I  under 
each  section  gives  the  average  time  in  seconds  that  the  pictures 
with  the  corresponding  judgments  remained  funny,  II  the  aver- 
age number  of  points  of  fun  for  that  judgment,  and  III  the  num- 
ber of  pictures  so  judged. 

The  results  confirm  the  conclusion  drawn  from  previous 
series,  namely,  that  on  the  average  the  degree  of  funniness  and 
the  fun  duration  go  hand  in  hand.  They  show  further,  as  was 
previously  conjectured,  that  the  judgment  of  the  funniness  and 
the  fun  duration  decrease  and  increase  rvith  the  decrease  and  in- 
crease in  the  number  of  fun  centres. 
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Tabids  IV. 


5 

a 

! 

3 

2 

I 

I. 

II. 

III. 

I. 

II. 

III. 

I. 

II. 

III. 

A.  L. 

i8 

2 

2 

9 

4.4 

22 

7 

1-7 

25 

C.  S. 

23 

4.5 

4 

14 

2.9 

14 

8 

1.6 

26 

M.  H. 

148 

24 

5 

32 

9 

4 

22 

5 

II 

F.  S. 

70 

4 

I 

24 

31 

32 

19 

1-9 

18 

E.  H. 

49 

7.6 

3 

33 

4.2 

22 

19 

2.2 

5 

S.  C* 

37 

6.3 

4 

22 

4.4 

16 

14 

2 

4 

S.  C.« 

48 

6.7 

7 

28 

4.4 

12 

18 

1.8 

5 

R.  B. 

51 

20 

4 

33 

20.3 

6 

16 

10.4 

15 

T.N. 

14 

3-2 

II 

15 

2.4 

28 

13 

1-7 

12 

J.  D. 

22 

4.7 

21 

15 

3-5 

69 

10 

1.8 

• 

22 

B.  M. 

0 

335 

2 

I 

33 

1.8 

19 

The  fact  that  the  duration  of  fun  increases  with  the  number 
of  fun  centres  is  partially  explained  by  supposing  that  the 
mind  in  passing  and  repassing  from  one  centre  of  fun  to  an- 
other gets  that  rest  or  respite  which  the  previous  set  of  experi- 
ments has  shown  to  result  in  a  renewal  of  the  fun. 

The  fact  that  the  higher  judgments  occur  in  connection  with 
pictures  having  the  greatest  number  of  fun  centres  is  explain- 
able doubtless  by  supposing  that  the  feeling  of  fun  accompany- 
ing the  seeing  of  one  fun  centre  may  be  transferred  to  the  next 
and  thereby  increase  the  feeling  of  fun  arising  in  connection 
with  it,  as  is  shown  with  successive  pictures  in  the  experi- 
ments of  Series  i,  2,  p.  47. 

In  these  results  we  have  also  something  of  interest  as  to  the 
manner  of  applying  psychophysical  methods.  It  would  seem 
that  the  reagent  should  be  instructed  in  looking  at  a  comic 
picture  to  look  at  various  parts  of  the  picture  and  not  confine 
his  attention  to  any  one  portion — ^in  short,  to  examine  it  with  a 
raving  eye  rather  than  with  a  steady  gaze.  These  experiments 
are  also  suggestive  as  regards  the  execution  of  comic  pictures. 
They  lead  one  to  lay  very  much  greater  stress  on  the  impor- 
tance of  making  the  minor  details  comic  in  themselves,  and  to 
insist  that  they  do  not  distract  but  help  the  kind  of  attention 
needed  in  examining  such  pictures  most  satisfactorily.  The 
results  are  interesting,  too,  in  showing  how  greatly  people  differ 
in  the  noticing  of  details  and  suggest  great  differences  as  re- 
gards complexity  in  that  which  determines  the  judgments  of 
different  individuals. 
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Fun-Fatigue  and  Fun-Accumulaiion.  The  results  recorded  in 
Table  II  of  the  three  reagents  P.,  R.  B.,  and  B.  H.,  were  ex- 
amined with  a  view  to  ascertaining  whether  there  was  any 
trace  of  the  **fatiguefor  wit"  of  which  Dr.  Hall  speaks.^ 

The  fun  time  for  the  various  classes  of  judgments  has  been 
computed  for  the  first  half  and  the  last  half  of  the  experimental 
hour  of  each  experiment  day.  A  comparison  of  the  results 
shows  in  case  of  each  of  the  three  reagents  that  the  time  was 
longer  in  some  cases  and  shorter  in  others.  This  agrees  with 
the  results  gained  in  connection  with  experiments  of  Series  i 
(i)  a,  where  the  order  of  presenting  the  pictures  to  the  reagent 
was  reversed  on  successive  days  and  the  results  compared  with 
this  in  view.  Without  doubt  very  long  series  of  experiments 
would  show  fun-fatigue  as  a  controlling  factor,  but  the  influ- 
ence of  one  comic  picture  on  another  as  regards  the  comic  im- 
pression, investigated  in  this  and  other  experiment  series,  and 

e  experiences  of  every  day  life  as  well  as  the  above  results, 
how  that  fun  accumulation  may  be  a  controlling  factor  in  a 
short  series. 

Series  i,  (2).  These  experiments  were  made  to  ascertain 
whether  the  comic  impression  from  a  g^ven  picture  could  be  in- 
creased, decreased  or  renewed.  The  same  pictures  were  used 
and  the  same  reagents  participated  as  in  Series  i  ( i ) ,  a. 

A,  B,  C,  D  in  Table  V  have  the  same  meaning  as  in  Table  I, 
the  comparison  being  made  with  the  results  obtained  on  the 
last  day  of  those  experiments.  For  example,  in  case  of  reagent 
P,  4  under  A  means  that  in  this  set  of  experiments  4  pictures 
were  judged  the  same  as  on  the  last  day  of  the  experiments  re- 
corded in  Table  I ;  21  under  B,  that  21  pictures  were  judged 
higher ;  1 1  under  C,  that  1 1  pictures  were  judged  lower ;  and 
4  under  D,  that  4  pictures  were  judged  o. 

The  results  in  Column  I  were  obtained  when  each  of  the 
pictures  which  had  been  used  in  the. previous  «set  of  experi- 
ments was  preceded  by  a  fore-picture  (a  comic  picture  not  pre- 
viously seen,  a  picture  representing  the  crucifixion  or  entomb- 
ment, or  a  landlscape),  in  II  when  the  reagent  forced  himself 
to  laugh  while  looking  at  the  picture,  in  III 'when  Mother 
Goose  was  read  during  the  examination  of  the  picture,  in  IV 
after  finishing  the  foregoing  experiments,  in  V  after  drinking 
a  cup  of  strong  coffee,  in  VI  after  not  having'  seen  the  comic 
pictures  for  more  than  five  months. 

The  results  show  that  the  seeing  of  the  new  pictures  before 
those  that  had  been  previously  seen  decidedly  increased  the 
funniness  of  the  latter  for  P,  whose  introspections  show  that 

^Hall  and  Allin :  The  Psychology  of  Tickling,  Laughing  and  the 
Comic,  American  foumal  of  Psychology ,  IX,  2q. 
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the  new  pictures  were  a  "surprise,"  a  "rest,"  a  "relief." 
For  G  the  presence  of  the  fore-pictures  altered  the  judgments 
of  the  old  pictures  as  regards  funniness,  but  did  not  increase  or 
decrease  the  comic  efEect  as  a  whole.  The  decrease  in  comic 
effect  for  J,  who  is  an  ardent  catholic,  is  explained  by  the  fact 
that  one-fourth  of  the  pictures  shown  before  the  comic  pictures 
were  those  of  the  crucifixion  or  of  the  entombment.  This 
opinion  is  confirmed  by  J's  remark  that  the  pictures  had 
given  her  a  "shock." 
'  The  table  shows  that  forced  laughter  and  laughter  spontane- 
ously produced  through  reading  selections  fi'om  Mother  Goose 
while  pictures  were  being  examined,  helps  the  comic. effect. 
By  comparing  the  results  under  IV  with  those  under  II  and 
III  for  it  one  sees  that  the  increase  in  funniness  is  not  due  to 
a  time  influence. 

The  table  also  shows  in  the  case  of  the  one  reagent  experi- 
mented upon,  as  I  had  suspected  from  tests  which  I  had  made 
upon  myself  during  Series  a,  that  coffee  helps  the  comic  effect. 
Subsequently  a  set  of  experiments  was  made  with  reagent  J  to 
ascertain  whether  the  physical  and  mental  condition  would 
affect  the  results  as  the  reagents  in  Series  a  and  b  had  thought. 
On  the  first  day  of  experimentation  J  was  not  well  and  in  low 
spirits  and  judged  but  35  of  the  58  pictures  used  as  funny. 
Some  days  afterwards  when  she  had  recovered  her  health  and 
spirits,  48  of  the  58  pictures  previously  seen  seemed  funny  to 
her.  Of  these  48  pictures  23  were  judged  as  on  the  first  day, 
33  higher  and  but  3  lower,  although  the  tendency  on  her  part 
to  lower  judgments  on  a  second  exposure  would  have  made  us 
expect  that  such  judgments  would  have  preponderated. 

The  results  when  the  pictures  had  not  been  seen  for  five 
months  show  that  for  P  and  J  the  pictures  had  regained  in 
funniness.  Both  noted  a  decided  change  as  regards  the  stand- 
ard used ;  features  not  observed  before  were  now  noted  and 
determined  the  judgment.  Old  features  not  funny  before  were 
now  the  basis  of  judgment.  It  was  also  occasionally  observed 
that  features  which  were  originally  funny,  but  which  had  lost 
their  funniness  in  the  cotirse  of  experimentation,  had  renewed 
their  funniness. 

As  in  psychological  experiments  in  connection  with  the  eye 
head  rests,  fixation  points,  etc.,  are  employed  to  insure  uni- 
formity of  position,  and  as  rigidity  of  position  must  result  to  a 
greater  or  less  extent  from  employing  such  aids,  it  seemed  de- 
sirable, in  view  of  the  results  obtained  in  experimenting  with 
forced  and  spontaneous  laughter,  to  test  A's  supposition,  in 
connection  with  the  experiments  of  Series  a  and  b,  that  physi- 
cal repression  would  be  detrimental  to  the  comic  impression ; 
and  the  next  experiments  were  undertaken  with  this  in  view. 

jouRNAir— 4 
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The  same  judgment  terms  were  used  as  before  and  the  pictures 
were  laid  before  the  reagent  in  turn.  On  the  first  day  the  re- 
agent was  instructed  to  hold  his  body  rigid  and  not  even  to 
make  the  movements  he  usually  made  in  laughing.  On  the 
second  day  he  was  told  to  hold  bis  body  as  he  pleased  while 
looking  at  the  pictures  and  to  make  any  movements  he  chose. 
The  numbers  given  in  the  table  below  refer  to  the  results  of  the 
second  day  as  compared  with  the  first :  that  is,  A,  B,  C,  Col- 
umn I,  give  the  number  of  judgments  respectively  equal  to, 
higher  than  and  lower  than  those  of  the  first  day  for  the  re- 
agents A.  M.,  etc. 

Tabi3  VI. 


I. 

A.  OL, 

A.  A.  OLm 

E.  p. 

N.S. 

P.  W. 

A.  G. 

B.S. 

G.  h. 

A 

25 

32 

22 

30 

2S 

30 

27 

24 

B 

23 

14 

26 

23 

2 

13 

16 

17 

C 

10 

12 

10 

5 

'8 

15 

15 

17 

The  above  table  shows  that  in  case  of  four  of  the  eight  re- 
agents who  took  part,  the  higher  and  lower  judgments  of  the 
second  day  as  compared  with  the  first  are  approximately  equal. 
The  supposition  of  two  of  these  four  reagents  that  the  pictures 
were  much  funnier  when  they  were  ''not  allowed  to  laugh  "  is, 
therefore,  not  confirmed  by  these  results.  The  other  four  re- 
agents, in  spite  of  the  fact  that  they  had  previously  seen  the 
pictures,  found  them  much  funnier  when  allowed  to  move  and 
take  any  position  desired.  In  view  of  these  results  it  would 
seem  in  experimenting  upon  the  comic  that  as  far  as  possible 
reagents  should  be  aU^ed  freedom  as  regards  position. 

Series  2.  Method  of  Constant  Differences. '  To  learn  whether 
time  and  space  difierences  ( * '  errors ' ' )  are  present  in  comparing 
comic  pictures.  Material.  The  fifty  pictures  employed  in  this 
series  were  selected  with  much  more  care  than  in  Series  b. 
Single  pictures  were  chosen,  those  easily  seen,  similar  in  size, 
and  with  a  short  legend  ^  which  directed  attention  to  the  con- 

^The  advantage  of  thus  designating  the  "Method  of  Right  and 
Wrong  Cases  "  is  very  evident  when  one  applies  the  method  to  inves- 
tigations in  aesthetics.  See  Martin  u.  Miiller,  Zur  Analyse  der  Unter- 
schiedsempfindlichkeit,  i. 

'The  greatest  difficnlty  in  the  selecting  of  pictures  for  all  these  ex- 
periments has  been  in  connection  with  the  legends.  These  mnst  not 
be  so  long  or  so  complicated  as  to  take  the  attention  from  the  picture 
itself.  On  the  other  hand,  they  must  not  be  too  short  or  the  picture 
will  not  be  understood.  *  People  as  a  whole  do  not  find  pictures  with- 
out legends  as  interesting  or  funny.  The  greatest  difficulty,  however, 
is  the  want  of  agreement  as  regards  f  unniness,  between  the  legend  and 
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tent  of  the  picture  rather  than  to  its  own  content.  The  pic- 
tures were  mounted  on  sheets  of  white  paper  8>^  x  ii  in.  and 
laid  side  by  side  directly  in  front  of  the  reagent  whose  chin 
rested  on  a  support  and  whose  head  remained  stationary  during 
the  experiment.  Reagents.  Dr.  Angell  (A),  J.  Branner  (Br), 
a  lad  of  seventeen,  and  myself  (M). 

Method,  To  obtain  a  norm,  the  same  method  was  employed 
on  the  first  day  as  in  Series  i,  and  from  the  pictures  judged 
"moderately  funny,"  one  picture  (the  same  one  in  case  of  M 
and  Br)  was  selected  as  norm  and  with  this  picture  all  the 
others  were  compared.  On  the  second  day  the  norm  was  placed 
at  reagent's  right  and  exposed  first  (designated  as  Time  and 
Space  Order  I).  On  third  day  the  pictures  were  reversed  as 
regards  position  and  the  comparison  was  exposed  first  and  the 
norm  second  (designated  as  Time  and  Space  Order  IV).  On 
fourth  day  the  pictures  were  put  in  the  same  position  as  on  the 
third  day  but  the  norm  was  exposed  first  (designated  as  Time 
and  Space  Order  III).  On  fifth  day  pictures  were  in  same 
position  as  on  second  day  but  the  comparison  was  exposed  first 
(designated  as  Time  and  Space  Order  II).  On  the  sixth, 
seventh,  eighth  and  ninth  (^ays  the  time  and  space  orders  were 
employed  in  the  following  order:  IV,  I,  II,  III.  The  above 
succession  in  employing  the  various  time  and  space  orders  was 
arranged  with  a  view  to  equalizing  as  far  as  possible  the  loss 
in  funniness  and  in  this  way  to  ascertain  whether  the  usual 
time  and  space  differences  ("errors")  were  present. 

The  following  terms  were  given  to  the  reagents  to  be  used  in 
making  their  judgments:  "very  much  funnier,"  "much  fun- 
nier," "funnier,"  "slightly  funnier,"  and  their  converse,  "do 
not  know  whether  funnier  or  not,"  "equally  funny;"  and  they 
were  asked  to  read  the  legends  of  the  pictures  each  time  they 
were  shown,  to  look  at  the  pictures  during  the  whole  time  of 
exposure  (15  sec.),  and  to  give  their  judgments,  made  on  the 
present  impressions  and  not  on  the  memory  of  some  former 
impression,  on  the  second  picture  exposed,  after  it  had  been 
covered. 

All  judgments  are  transformed  so  as  to  refer  to  the  norm  and 
the  numbers  under  >,:=,<  in  Table  VII  show  how  many 
times  the  reagent  found  the  norm  funnier,  equally  funny,  or 
less  funny  than  the  comparisons. 

Time  differences  {** errors*') — ^that  is,  differences  growing  out 
of  the  fact  that  the  norm  was  seen  before  or  after  the  compari- 
sons.    When  the  sum  of  the  results  obtained  where  time  and 

the  picture,  which  the  reagent  occasionally  finds.  In  snch  cases  he 
has  been  instructed  to  give  his  judgment  on  the  picture  and  legend 
together. 
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Tabids  VII. 
Rtagent  Br,  Reagent  A,  Reagent  M, 

1-37  7  6  1-4  II  35  I  -  45  13  42 

11-27  9  14  II -3  12  35  11-39  23  38 

III  -  30  II  9  III  -  o  13  37  III  -  12  23  65 

IV  -  38  7  5  IV  -  2  12  36  rV  -  23  20  57 

^^H^^^B^HMI^^^^^HM^^^^B^^B^^BB  ^^H^l^^i^iMIH^BH^BWMlMM^^MMM^  ^MaV^^Bi^^B^V«^iW«^^_Mai^l^^^B^^^BB^ 

132     34     34  9      48     143  119       79    202 

space  orders  I  and  III  are  used  (that  is,  when  the  norm  is  seen 
first),  is  compared  with  that  obtained  by  adding  the  results 
where  time  and  space  orders  II  and  IV  are  employed  (that  is, 
when  the  norm  is  seen  second),  an  appreciable  difference  is 
found  in  the  results  of  the  reagents,  which  would  not  be  the 
case  if  there  were  no  time  difference  or  other  time  influence 
present.  The  results  indicate  that  M,  and  perhaps  A,  judged 
the  norm  funnier  when  seen  after  the  comparisons,  and  Br, 
when  seen  before  them.  Examination  of  M's  results  for  the 
two  periods  of  four  days  each  shows,  however,  that  during  the 
first  four  days  she  judged  the  norm  funnier  when  seen  before 
the  comparison  but  that  during  the  last  four  days  her  judgment 
was  reversed.  Taken  as  a  whole,  however,  the  numbers  indi- 
cating a  time  difference  are  far  too  small,  except  in  case  of  M, 
to  be  regarded  as  confirming  the  influence  of  one  picture  on 
another  which  was  shown  in  Series  i  (i),  b.  The  apparent 
absence  of  a  true  time  difference,  that  is,  that  growing  out  of 
the  fact  that  a  picture  is  seen  before  or  after  another  picture, 
may  be  due  to  the  fact  that  it  is  covered  by  the  presence  of 
forms  of  time  influence  which  affect  the  judgment  of  individual 
pictures; — time  influences  which  not  only  do  not  affect  the  fun- 
niness  of  all  the  pictures  in  the  same  degree  but  not  even  in  the 
same  direction.  The  first  of  these  time  influences  is  that  grow- 
ing out  of  the  change  in  the  funniness  of  the  norm  from  day  to 
day.  On  the  one  hand,  for  example,  reagents  A  and  Br  gave 
a  higher  judgment  on  the  norm  at  the  end,  after  having  seen  it 
201  times,  than  at  the  beginning  of  the  experiments.  On  the 
other  hand  reagent  M  found  the  norm  in  77  instances  funnier 
than  the  comparisons  during  the  first  four  days  and  but  in  40 
instances  funnier  during  the  last  four.  Moreover,  she  gave  a 
lower  judgment  on  the  norm  on  the  tenth  day  at  the  dose  of 
the  experiments  than  on  the  first  day  in  the  preliminary  ex- 
periments made  to  obtain  a  norm. 

The  second  form  of  time  influence  affecting  the  individual 
pictures,  and  hence  doubtless  the  true  time  difference,  is  that 
which  has  to  do  with  the  alterations  in  the  funniness  which  the 
comparisossLtindSFgo.     This  was  shown  by  repeating  with  the 
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three  reagents  on  the  sixth  day,  with  the  comparisons,  the  ex- 
periments of  the  first,  and  tabulating  the  results.  In  Table 
VIII,  Columns  R,  I,  II,  A,  B,  etc.,  have  the  same  meaning  as 
in  Table  I.  The  number  in  Column  B  indicates  the  number 
of  times  where  no  judgment  was  given.  As  in  Series  I  the 
pictures,  as  a  whole,  had  decreased  in  funniness  to  M,  though 

Table  VIII. 


R 

I 

II. 

A 

B 

C 

D 

E 

M. 

49 

5 

5 

23 

17 

A. 

46 

22 

10 

7 

6 

5 

Br. 

34 

5 

38 

5 

2 

some  few  had  increased.  To  Br  they  had  decidedly  increased 
in  funniness  as  a  whole.  This  result  in  case  of  Br  is  readily 
explained  by  the  remarks  of  the  reagent,  which  showed  that 
the  pictures  were  at  first  examined  somewhat  carelessly.  This 
often  resulted  in  the  point  of  the  joke  not  being  thoroughly 
appreciated  until  after  the  pictures  had  been  several  times 
shown.  In  case  of  reagent  A  the  scale  of  judgment  has  also 
changed  though  not  in  a  definite  direction.  The  following 
taken  from  A's  introspections  may  throw  light  on  these  re- 
sults:— He  says  that  the  judgments  on  the  same  picture  may 
mean  different  things,  being  given  at  one  time  on  one  thing 
and  at  another  on  another;  that  there  was  sometimes  a  struggle 
in  giving  the  judgment  between  the  presentative  and  represen- 
tative impression;  that  the  legend  had  sometimes  been  read 
automatically  and  the  picture  stupidly  stared  at,  no  reproduc- 
tion oiccurring;  and  where  the  two  pictures  were  compared,  that 
the  judgment  "equally  funny"  may  mean  pictures  are  alike 
and  not  equally  funny. 

The  third  time  influence  which  the  reagent's  iqtrospections 
show  as  haying  been  present,  and  which  our  previous  experi- 
ments would  make  us  expect,  was  that  growing  out  of  the 
alteration  in  funniness  of  the  norm  during  the  same  sitting. 

In  enumerating  time  influences  there  is  a  fourth  one,  also, 
which  might  be  expected,  and  which  arises  from  the  fact  that 
the  comparisons  (to  exclude  expectation,  etc.,)  were  changed 
each  day  with  respect  to  each  •ther  in  the  set. 

Through  always  giving  the  same  exposure  to  each  picture 
the  fifth  time  influence  is  eliminated. 

This  must,  however,  be  Wme  in  mind,  namely :  that  while 
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the  results  represented  on  p.  41  by  curves  show  that  the  time 
period  a£fects  the  fiinniness  of  the  pictures  of  a  set  in  a  general 
way — proportionally — ,  there  are  many  exceptions  ;  and  this 
may  become  a  matter  of  some  importance  when  the  same  pic- 
tures are  compared  more  than  once,  if  conclusions  are  b^ed 
upon  a  limited  number  of  experiments. 

With  the  hope  of  getting  some  further  light  on  the  reason 
for  the  varying  results,  as  for  example  the  decrease  in  fiinniness 
of  the  pictures,  several  of  the  reagents  who  had  taken  part  in 
these  experiments  were  asked,  "Upon  what  do  you  base  your 
judgment  regarding  the  fiinniness  of  a  picture  ? ' '  B  founds  his 
judgments  partly  upon  the  physiological  phenomena,  the  force, 
for  example,  he  had  to  exert  to  keep  from  laughing.  F,  J  and 
M  base  their  judgments  upon  the  degree  of  their  desire  to  laugh. 
The  statements  of  these  four  reagents  remind  one  of  Lange*s 
remark  that  **  emotion  is  nothing  but  the  consciousness  of  all 
the  organic  phenomena  which  accompany  it,"  and  of  James's 
that  "  the  bodily  changes  follow  directly  the  perception  of  the 
exciting  fact,  and  our  feeling  of  the  changes  is  the  emotion." 
With  C  the  **  feeling  of  surprise  "  and  the  **  amount  of  absurd- 
ity "  seem  to  be  the  determining  elements.  Br  says  he  does 
not  know  upon  what  he  based  his  judgments  regarding  the 
funniness  of  a  picture.  When  asked  whether  it  was  on  the 
amount  of  laughter  he  answers  "  by  no  means."  A  only  goes 
so  far  as  to  say  that  his  judgments  are  not  entirely  given  on 
the  physiological  phenomena.  It  is  noticeable  that  to  the  re- 
agents B,  F,  J,  M  and  C,  who  give  their  judgments  largely  on 
the  tendency  to  laughter,  or  the  feeling  of  surprise,  the  pictures 
become  less  funny  from  day  to  day. 

Space  differences  ('*  errors**) — the  differences  growing  out  of 
the  position  of  the  picture  with  respect  to  the  reagent,  that  is, 
upon  whether  it  was  lying  at  his  right  or  left.  The  results 
show  that  all  the  reagents  find  the  norm  somewhat  funnier 
when  lying  at  their  right,  or  at  least,  that  it  is  more  frequently 
judged  funnier  when  in  that  position.  In  the  case  of  M,  the 
difference  is  well  marked  as  the  numbers  below,  taken  from 
Table,  VII  show : 

First /our  days .  Second  four  days, 

I +  11     58     13     29  I +  11     26     23     51 

III -f  IV   21     19     60  III  +  IV    14     24     62 

The  position  does  not  make  so  great  a  difference  in  the  last 
as  in  the  first  four  days.  The  introspections  of  the  reagent  and 
the  shorter  time  that  elapsed  before  the  giving  of  the  judgments 
would  seem  to  indicate  that  memory  played  a  much  greater 
part  in  the  forming  of  the  judgments  during  the  last  four  ex- 
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periment  days.  Moreover,  the  time  influences  previously  dis- 
cussed in  connection  with  the  time  difference  must  have  had 
their  influence  here  also  with  all  the  reagents. 

The  next  series  of  experiments  was  devised  for  the  purpose 
of  finding  out  what  the  results  would  show  when  the  time  in- 
fluences just  mentioned  were  partially  equalized.  In  order  to 
get  rid  of  the  differences  growing  out  of  the  fact  that  the  norm 
had  been  seen  much  oftener  than  the  comparison,  just  as  many 
norms  as  comparisons  were  employed,  that  is,  50  of  each.'  The 
time  was  also  the  same  in  each  experiment.  The  experiments 
were  conducted  as  follows :  The  norms  and  comparisons  were 
used  in  pairs  and  to  exclude  the  time  difference  arising  from 
one  being  shown  first,  they  were  presented  to  the  reagent  sim- 
ultaneously, the  norms  being  laid  at  his  left  and  the  compari- 
sons at  his  right  on  the  first  day.  On  the  second  day  the 
position  of  the  norms  and  comparisons  in  each  pair  was  re- 
versed but  the  pairs  were  used  in  the  same  order  as  on  the  first 
day.  A  fixation  point  was  employed  and  the  judgment  terms 
used  were  the  same  as  in  the  previous  set  of  experiments.  In 
the  experiments  the  judgment  was  given  on  the  picture  at  the 
reagent's  right,  but  in  the  table,  half  of  the  judgments  are 
transformed  so  that  all  the  judgments  refer  to  the  pictures  which 
were  designated  as  the  norms. 

Tabids  IX. 


D.  S. 

A.  A.M. 

G.  L. 

F.  G. 

G.  S. 

E.S. 

A.M. 

Judgments. 

• 

12 

R 
13 

20 

R 
20 

20 

R 

25 

23 

R 
22 

21 

R 
28 

20 

R 
27 

21 

R 

Pannier 

3t 

(a.  ai) 

• 

htBM  fanny 

(b,W 

27. 

29 

26 

29 

16 

16 

23 

15 

19 

18 

30 

20 

20 

15 

=,  ?,  0 

II 

8 

4 

I 

14 

9 

4 

13 

10 

4 

0 

3 

9 

4 

(c.  ci) 

Under  L  in  Table  IX  is  given  the  number  of  judgments  of 
that  particular  class  when  the  norms  were  at  the  reagent's  left. 
Under  R  the  number  of  judgments  when  they  were  at  his  right. 

If  we  indicate  by  a,  b,  c,  the  numeriod  result^  when  the 
norm  is  on  the  reagent's- left  and  the  judgments  '*  funnier," 
**less  funny"  and  **=,"  etc.,  respectively,  and  by  aS  b\  c*, 
the  results  when  the  norm  is  on  his  right  and  the  judgments 
"  funnier,"  etc.,  respectively,  and  if  we  assume  that  the  change 
in  funniness,  due  to  the  time  influences  previously  mentioned, 
in  the  individual  pictures  of  each  set  was  proportional  we  should 
expect  ( I )  (if  no  space  differences  exist)  that  if  a  <  b,  then  a^ 
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would  be  <  b^  and  the  di£ference  between  a  and  b  would  be 
equal  to  that  between  a^  and  b^  and  vice  versa.  Also  that  if 
a:=b,  then  a^^tf. 

We  find  that  reagents  D.  S.  and  A.  A.  M.  found  the  norms 
as  a  whole  less  funny  than  the  comparisons  in  both  positions, 
that  is  a  <  b  and  a^  <  b^,  and  that  the  reverse  was  true  in  case 
of  reagents  G.  L.,  G.  S.,  and  A.  M.;  but  E.  S.  and  F.  G.  do 
not  follow  this  formula  nor  is  the  difierence  between  a  and  b 
equal  to  that  between  a^  and  b^  in  case  of  any  of  these  reagents. 

Again  (2)  we  should  expect — 

a==a\  b  =  b\  c  =  c\ 


In  no  case  is  this  actually  so  though  the  difiFerencesVe  small 
even  for  reagents  E.  S.  and  A.  M.  where  they  are  largest. 

To  be  certain  that  deviations  from  the  formulae  given  were 
due  to  space  differences,  and  not  to  mere  chance,  another  set 
of  experiments  was  made  with  A.  M.  and  E.  S.,  whose  results 
had  shown  the  most  marked  differences.  In  this  set  100  norms 
and  comparisons  were  employed  and  the  exposure  was  contin- 
ued until  the  reagent  had  given  his  judgment. 

Tablb  X. 


Judgments 

on  norm 

E.  S. 

A.M. 

L 

R 

L 

R 

Funnier 
(a.  a') 

Less  funny 
(b,  b*) 

=,  ?,  0 
(c,  ci) 

33 
58 

"        9 

47 
34 
19 

39 
56 

5 

47 
48 

5 

Here,  as  in  the  previous  set  of  experiments,  both  reagents 
find  the  norms  funnier  when  lying  at  their  right;  that  is  to  say, 
the  position  of  a  picture  may  make  a  difference  in  our  estimate  of 
its  funniness,  ^   ^ 

Causes  of  the  space  difference.  The  previous  results  which 
show  that  a  picture  is  funnier  when  at  my  right  I  explained 
by  a  difierence  as  regards  clearness  of  vision  in  my  right  and 
left  eye,  and  I  naturally  rather  expected  to  find  some  differ- 
ence in  the  eyes  of  the  above  reagents.  An  examination  of  the 
eyes  of  D.  S.  and  A.  A.  M.  and  G.  S.  (where,  of  the  three, 
the  space  difierence  was  greatest)  showed  no  difference  in  the 
two  eyes  as  regards  clearness  of  vision.  The  same  was  true  in 
case  of  E.  S.  and  G.  L.,  but  G.  I^.  said  he  could  read  faster 
with  the  right  eye  and  I  noticed  that  the  lid  of  E.  S.'s  left  eye 


make  cuffiEorto^pt  to  look  at  the  picture  at  his  left  first. 
The  third  explahation  that  occurs  to  one  is  partly  physio- 
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slightly  droops.  Possibly  P.  G.  and  A.  M.  see  more  distinctly 
with  the  right  eye.  These  slight  difierences  do  not  seem  to 
me,  at  least  in  the  case  of  E.  S.  and  A.  M. ,  to  account  satis- 
foctorily  for  the  space  differences  shown  in  these  results. 

Another  explanation  that  occurs  to  one  is  partly  physiologi- 
cal also.  It  is  to  explain  the  space  ^i^reQce  as  a  time  differ- 
ence, that  is,  by  supposing  a  reagent  has  a  tendency  to  look 
first  to  the  right,  or  to  the  left  from  the  foct  that  muscular 
movements  were  easier  or  more  natural  in  that  direction. 
Such  a  tendency  would  be  developed  in  reading  one  would  sup- 
pose. Careftil  observation  showed  no  decided  tendency  in  any 
of  the  dgents  except  G.  S. ,  who  himself  spoke  of  having  to 
>rt4;pt  1 
explai: 
logical  and  partly  psychqlogical.  If  the  part  of  the  picture 
that  involved  the  point  of  the  jgke  was  at  one  side  of  the  pic- 
ture it  would,  in  one  of  the  two  positions,  be  nearer  the  centre 
of  the  field  of  vision,  in  the  foctis  of  consciousness,  and  hence 
it  would  seem  that  it  might  more  readily  attract  attention.  E. 
S.,  for  example,  on  several  occasions  when  the  norms  were  at 
the  right,  drew  attention  to  the  fact  that  she  remembered  her 
previous  judgment  and  had  changed  it  because  something 
funny  off  at  one  side  in  one  of  the  pictures  was  now  more 
directly  before  her  and  more  clearly  seen  than  when  the  same 
picture  was  on  her  other  side.  E.  S.  also  made  remarks 
which  point  to  factors  at  work  which  are  more  purely  psy- 
chical in  their  nature.  She  said,  for  example,  '*Those  horses 
are  looking  towards  me  to-day  and  I  can  see  them  better 
and  that  makes  the  picture  funnier.''  Of  an  alligator  with 
its  head  to  the  left  she  said,  when  the  picture  was  on  her 
right,  '*I  can't  see  its  tail  to-day  and  that  makes  it  look 
longer  and  much  ftinnier."  Even  if  such  causes  as  those 
just  mentioned,  which  are  partly  psychological  in  their  nature, 
explain  the  space  difference,  it  is  evident,  in  the  lig^t  of  this 
investigation,  that  even  then  the  space  error  might  be  quite 
different  with  the  same  set  of  pictures  in  the  case  of  different 
reagents. 

The  space  difference  may  be  explained  as  a  time  difference 
in  still  another  way.  We  may  suppose  that  a  second  seeing  of 
both  the  pictures  leads  to  a  better  understanding  of  them  and 
to  an  alteration  in  the  judgment  or  even  that  our  original  sup- 
position was  not  correct  and  that  while  both  pictures  have  lost 
or  gained  in  ftinniness  one  has  lost  or  gained  more  than  the 
other.  The  possibility  of  this  being  so  has  been  shown  by  the 
results  in  Series  i  (i),  a  (See  p.  40)  but  the  distribution  of  the 
like,  doubtful  and  zero  judgments,  and  of  the  judgments  where 
the  difference  in  funniness  was  most  marked,  scarcely  confirms 
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this  idea,  thotigh  fa ttire ^experimentation  may  show  it  to  be  so. 
Whatever  may  be  the  cause,  the  point  here  is  to  show,  that 
space  differences  {even  in  the  sante  pichire)  may  exist  and  thai 
this  should  be  taken  into  consideration  when  pictures  are  ex- 
amined alone  or  together. 

An  experiment  made  in  connection  with  Series  4  shows  how 
subtle  are  the  influences  of  position  on  the  comic.  It  came  out 
accidentally  and  quite  involuntarily  on  my  part  in  connection 
with  examining  the  drawings  from  which  Slide  6  (Plate  III) 
was  made  that  the  position  of  I  and  II  with  respect  to  each 
other  affected  the  funniness  of  the  picture  as  a  whole.  To  me 
the  combination  seemed  more  comic  when  II  was  at  the  right. 
I  attribute  it  to  the  fact  that  as  my  right  eye  is  stronger  I  was 
able  to  see  the  laughing  boys  better  and  thus  experienced  the 
additional  amusement  which  came  from  their  laughing  faces. 
My  opinion  that  the  position  of  these  pictures  with  respect  to 
each  other  is  not  a  matter  of  indifierence  was  confirmed  by  the 
opinions  of  others  to  whom  I  showed  them. 

The  above  observation  led  me  while  making  the  mass  experi- 
ments of  Series  4  to  reverse  Slides  5  and  6  of  Plate  III,  thus 
not  only  changing  the  position  of  those  who  are  laughing  from 
the  observer's  right  to  left,  but  the  direction  in  which  all  the 
figures  were  looldng,  and  asking  the  students,  if  they  observed 
any  difierence,  to  state  in  which  position  the  slide  seemed  fun- 
nier. The  results  given  in  Table  XI  show  that  the  position  of 
the  parts  of  the  slides  made  a  difference  in  their  funniness  to 
many  students. 

Tablb  XI. 


Sl^IDB  5. 

SUDB  6. 

Ill  at  re- 
gent's 
right. 

III  at  re- 
agent's 
left. 

II  at  re- 
agent's 
right. 

II  at  re- 
agents 
left. 

32 

68 

9 

38 

The  introspections  confirm  what  was  surmised  from  the  pre- 
vious introspections ;  namely,  that  the  direction  in  which  the 
figures  are  looking  or  moving  may  influence  the  funniness.  In 
these  two  cases,  however,  all  the  figures  are  changed  as  to  di- 
rection of  looking  and  one  would  suppose  from  this, — and  this 
is  confirmed  by  the  introspections  recorded, — that  the  difference 
in  funniness  here  arises  mainly  out  of  the  relative  positions  oc- 
cupied by  the  laughing  faces  in  the  two  pictures.     While  in- 
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sisting  that  the  one  or  the  other  position  of  the  two  pictures 
with  respect  to  each  other  was  funnier,  two-thirds  of  the  re- 
agents could  give  no  reason  for  their  opinion.  The  following 
reasons  were  taken  from  those  given  by  the  other  third.  On 
Slides:  '*  Laughing  boy  at  left  is  seen  first,"  **  cr3ring  boy  is 
funnier;  and  when  he  is  at  left,  I  laughed  at  once,"  '*more 
natural  sequence  of  events  from  happiness  to  sadness, "  ' '  laugh- 
ing boy  at  right  is  the  climax  of  a  series,"  *' crying  boy  at 
right  illustrates  pride  having  a  £ei11,"  "crying  boy  at  right 
suggests  a  story  in  which  the  boy  receives  punishment  for  tak- 
ing the  hat,"  "  from  my  seat  could  see  the  laughing  boy  bet- 
ter when  he  was  at  right."  On  Slide  6:  **  Laughing  boys  at 
left  prepare  one  for  a  joke,"  ''  suggests  that  race  becomes  fun- 
nier as  it  proceeds,"  ''  more  natural  sequence  of  events ;  boys 
looked  and  then  laughed,"  "boys  first  surprised  and  then 
amused,"  "sober  boys  at  right  gave  an  anticlimax,"  *' sober 
faces  at  right  suggests  boys  grow  sober  as  they  see  how  the 
man  sticks  to  his  work,"  "  I  thought  of  the  old  man  as  making 
a  '  home  run '  and  the  sympathy  of  the  boys  with  him." 

Expectation  as  an  influencing  factor.  In  connection  with 
this  series  of  experiments  an  o^rvation  was  first  made  which 
has  been  occasionally  made  in  others.  During  the  experiments 
with  A  the  experimenter  so  turned  the  leaves  on  which  the 
pictures  were  pasted  that  a  blank  page  was  shown  to  the  re- 
agent who  immediately  laughed.  Whatever  may  be  the  cause 
of  the  phenomena  mentioned  (that  is,  theories  of  Hobbes, 
Spencer,  Kant,  Lipps,  etc.,  seem  to  explain  it  partially),  allied 
phenomena  must  sometimes  a£fect  the  judgments  given  regard- 
ing fiinniness. 

Series  s.  The  Method  of  Averages  (suggested  by  method  ot 
"  average  error  ")  was  employed  :  (ij  To  examine  individual 
difierences  regarding  the  funniness  of  a  given  set  of  pictures. 

(2)  To  ascertain  whether  a  picture  seen  just  before  another 
picture  affects  our  judgment  of  the  funniness  of  the  latter. 

(3)  To  investigate  the  relation  of  smiling  and  laughing  to  the 
judgment  of  the  comic.  Material.  Three  sets  of  comic  pic- 
tures each  made  up  of  twenty-five  pictures  having  a  short 
legend.  All  the  judgments  recorded  in  the  tables  were  those 
made  upon  these  pictures.  Two  sets  of  fore-pictures  each  made 
up  of  twenty-five  sad  pictures.  One  of  these  sets  contained  re- 
productions of  the  work  of  Michael  Angelo,  Raphael,  Andrea 
Del  Sarto,  Rubens,  Van  Dyck,  Diirer,  Bocklin,  etc.,  seven  ot 
which  represented  the  crucifixion,  one  Christ  before  Pilate,  four 
the  bearing  of  the  cross,  seven  the  Piet&  (three  of  these  were 
different  reproductions  of  Michael  Angelo's  Piet&),  four  the 
interment  of  Christ,  one  the  Mater  Dolorosa  and  one  the  Last 
Judgment.     In  the  second  set  of  fore-pictures  there  were  four- 
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teen  reproductions  of  pictures  by  Millet  representing  peasant 
life,  Dtirer's  Melancholia,  Bocklin's  Medusa,  Bouguereau's 
The  First  Mourner,  Sargent's  Prophets — 2^phaniah,  Joel,  etc., 
Gabriel  Max's  Katto  Bmerick,  three  different  reproductions  of 
the  Laocoon,  two  of  the  Dying  Gladiator  and  one  of  Michael 
Angelo's  Slave.  The  three  other  sets  of  fore-pictures  used  in 
investigating  the  effect  of  a  picture  previously  seen  upon  the 
judgment  of  the  picture  immediately  following  it,  were  made 
up  of  comic  pictures  cut  from  the  periodicals  already  mentioned. 
Reagents,  Messrs.  Boroughs  (R.  B.),  Perry  (P),  Russell 
(I.  R.),  Stork  (V.  S.),  and  Miss  Holmes  (H). 

Method,  In  (i)  the  pictures  were  laid  in  turn  before  the  re- 
agent and  he  was  asked  to  give  his  judgment  using  the  terms, 
"very  funny"  (recorded  as  3),  ** moderately  ftmny"  (re- 
corded as  2).  "slightly  funny"  (recorded  as  i),  "cannot  de- 
cide whether  funny  or  not"  (recorded  as  o),  "not  funny" 
(also  recorded  as  o).  He  was  also  told  to  add  the  words 
"  plus  "  and  "minus  "  if  he  felt  the  need  of  differentiating  fur- 
ther. After  his  judgment  had  been  made  he  was  asked  to  re- 
port whether  he  had  felt  any  tendency  to  smile  or  laugh.  A 
slight  tendency  (S)  was  recorded  as  i,  a  decided  tendency  (5) 
as  2,  a  slight  tendency  to  laugh  (L)  was  recorded  as  3,  and  a 
decided  tendency  (Z.)  as  4.  If  the  reagent  was  doubtful,  or 
felt  no  such  tendency,  o  was  recorded. 

In  (2)  the  experiments  were  made  as  in  (i)  except  that  be- 
fore each  comic  picture,  a  picture  of  one  of  the  sad  sets  was 
shown  for  twenty  seconds  and  the  reagent  was  asked,  in  looking 
at  it,  to  put  himself  into  a  mood  in  harmony  with  what  was 
represented  as  far  as  he  could.  The  same  thing  was  done  in 
the  experiments  where  the  comic  fore-pictures  were  employed, 
except  that  the  exposure  was  but  for  fifteen  seconds  as  one  of 
the  reagents  complained  that  the  climax  of  the  effect  of  the  I 

comic  picture  was  nearly  always  reached  before  twenty  seconds  ' 

had  expired.  1 

In  Table  XII,  below,  Column  I  gives  the  results  for  the  judg- 
ments regarding  the  funniness  of  the  pictures  and  II  the  cor-  1 
responding  report  regarding  the  tendency  to  smile  and  laugh.  [ 
Under  I  a  are  the  judgments  on  funniness  and  under  II  a  the 
report  on  smiling  and  laughing  the  first  time  the  comic  pictures 
were  seen  and  when  none  of  the  fore-pictures  were  used.  Un- 
der I  b  and  II  b  the  same  thing  is  given  where  the  fore-pictures 
were  sad  and  under  I  c  and  II  c  where  they  were  comic.  These 
three  sets  of  experiments  came  on  three  successive  days  and 
with  one  exception  at  the  same  hour.  On  the  fourth  day  the 
experiments  of  the  first  day  were  repeated  and  the  results  are 
found  under  I  d  and  II  d. 

The  numerical  results  found  in  the  columns  of  this  table 


PSYCHOLOGY  OF  iSSTHBTlCS. 


6l 


Table  XII. 
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• 
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a 

b 

c 

d 

a 

b 

c 
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R.  B. 

Set  I 

1.28 

•90 

.64 
.72 

1.44 
.62 

1.08 
.67 

1. 00 
.64 

•56 

.92 
.22 

.56 
•49 

H. 

(< 

1.36 
•51 

.96 
•23 

.5a.  60 
.50-.  48 

.40 
.48 

1. 12 
•73 

.68 
.60 

.36^.46 

.12 
.21 

P. 

<( 

.92 
.29 

.36 
.46 

.64 
.46 

.68 
•44 

1. 00 
.40 

.28 
.40 

•52 
•50 

.56 
•49 

V.  S. 

II 

1.48 
.66 

1.60 
.48 

1.68 
•44 

1.60 
.48 

1. 12 
.67 

•63 

•98 
•43 

1. 16 
.70 

I.  R. 

II 

1.68 
.62 

I  32 
•89 

Average. 

II 

1-34 
.20 

.89 
•39 

.98 
•47 

•94 
.40 

I. II 
•09 

•57 
•15 

.60 

.28 

.60 
.28 

R.  B. 

Set  2 

1.56 
.70 

.48 
•54 

•92 
•44 

•^2 
•58 

1.20 
.64 

•44 
•49 

.76 
.36 

•50 
•49 

I.  R. 

11 

1.64 
•78 

1.60 
•98 

H. 

Set  3 

1. 16 
.42 

1-52 

.6a 

1.08 
.60 

'■'^ 

were  obtained  as  follows :  The  judgments  made  were  recorded 
in  the  numbers  just  given  in  connection  with  the  judgment 
categories.  At  the  close  of  a  set  of  experiments  the  num- 
bers recorded  in  connection  with  smiling  and  laughing  and 
with  the  degree  of  fiinniness  were  added  separately,  no  note 
being  taken  of  the  plus  and  minus  signs,  and  the  sums  divided 
by  25,  the  whole  number  of  experiments.  Each  average  is  ac- 
companied by  its  mean  variation.  At  the  foot  of  the  columns 
where  Set  i  was  used  is  given  the  average  with  the  mean  vari- 
ation for  all  the  reagents  who  used  that  set.  Naturally  these 
numbers,  especially  where  they  contained  decimals,  are  not 
correlatives  of  particular  reports  on  sensation  or  feeling.  Still 
it  is  true  that  the  number  i,  with  a  very  small  mean  variation, 
shows  that  the  pictures  as  a  whole  were  judged  **  slightly 
funny."  With  a  large  mean  variation,  on  the  other  hand,  that 
the  pictures  were  very  unlike  as  regards  funniness.  An  aver- 
age I  as  compared  with  an  average  3  (both  having  correspond- 
ingly small  mean  variations)  would  show  that  the  pictures  as  a 
whole  were  considered  much  funnier  in  the  second  case. 
Table  XIII  contains  the  results  of  the  same  series  of  experi- 
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ments  which  are  given  in  Table  XII  but  differently  arranged, 
that  is,  arranged  as  in  Table  I, — I,  A.  B,  C,  D,  having  the 
same  meaning  as  in  that  table.  I  a,  I  ^,  etc.,  have  the  same 
meaning  as  in  Table  XII.  This  table  is  given  to  show,  when- 
ever a  comparison  between  the  two  is  possible,  that  conclusions 
based  upon  the  less  cumbersome  table  of  averages  can  be  relied 
upon. 

Discussion  of  Results:  ( i )  The  mean  variation  for  the  average 
of  Column  a  in  Table  XII  shows  that  the  reagents  do  not  agree 
regarding  the  funniness  of  the  pictures  in  Set  i.  I.  R.  (who 
is  the  editor  of  the  Chaparral  and  who  thought  he  would  be 
very  much  less  susceptible  to  the  funniness  of  comic  pictures 
than  others)  found  the  pictures  of  Set  i  funniest  and  P  found 
them  least  funny.  Table  XII  also  shows  that  to  R.  B.  Set  2 
was  funnier  than  Set  i,  and  that  in  case  of  I.  R.  the  opposite 
was  true.  The  larger  proportional  mean  variation  in  case  of 
R.  B.  than  in  case  of  H  shows  that  to  the  latter  all  the  pictures 
were  more  nearly  alike  as  regards  degree  of  funniness. 

(2)  I  d  and  II  d  when  compared  with  I  a  and  II  a,  Tables 
XII  and  XIII,  show  that  in  the  repeated  seeing  of  the  pictures 
their  funniness  decreased  to  all  the  reagents  except  V.  S. 

(3)  It  is  evident  from  Columns  b  in  both  Tables,  except  in 
case  of  V.  S.,  that  after  looking  at  sad  pictures,  the  comic 
pictures  did  not  seem  as  funny.  The  very  large  mean  varia- 
tions in  case  of  reagents  R.  B.  and  P.  show  that  the  sad 
pictures  used  differed  greatly  in  effectiveness.  In  these  ex- 
periments one  reagent  spoke  of  how  much  the  element  of  natu- 
ralness added  to  the  effectiveness  of  the  pictures.  Perhaps  it 
was  the  lack  of  naturalness  which  made  the  two  pictures  of  the 
crucifixion  by  Ulrich  Apt  and  Altdorfer  have  almost  the  op- 
posite effect  from  that  of  the  other  sad  pictures,  and  possibly  it 
was  this,  also,  which  gave  the  effectiveness  to  the  Piet^  by 
Bocklin.  Not  only  the  content  of  the  picture  but  the  nature 
of  the  print  itself  is  also  important  as  regards  effectiveness. 
One  of  the  reagents  remarked,  for  example,  that  the  photo- 
graphs used  were  much  more  effective  than  the  half-tones. 

In  the  course  of  these  experiments  one  of  the  reagents  said 
that  she  could  make  the  sad  pictures  affect  her  by  holding 
'*her  breath"  and  **breathing  deeply"  or  by  using  her  "imag- 
ination." She  added  that  unless  she  did  one  or  the  other,  or 
unless  there  was  "a  suffering  face"  or  ''some  decided  indica- 
tion of  physical  suffering,"  she  felt  nothing  while  looking  at 
the  sad  pictures. 

(4)  The  tables  show,  except  in  case  of  reagent  H,  that  when 
the  sad  fore-pictures  are  replaced  by  comic  fore-pictures,  the 
funniness  of  the  comic  pictures  is  partially  or  wholly  renewed. 
H  compared  the  funniness  of  the  new  and  old  comic  pictures, 
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and  said  it  was  much  less  in  case  of  the  latter,  and  had  not  a 
more  satisfactory  explanation  been  at  hand  possibly  the  con- 
sciousness of  contrast  might  have  been  considered  as  offering  a 
possible  explanation  of  &e  variation  observed  in  the  case  of 
this  reagent.  The  &ct  is,  that  in  case  of  reagent  H,  the  effect 
of  both  the  sad  and  comic  fore-pictures  is  entirely  covered  by 
the  loss  in  funniness  which  comes  from  the  repeated  seeing  of 
the  comic  pictures.  As  Table  XII  shows,  two  sets  of  comic 
fore-pictures  were  tried  with  H  in  connection  with  the  pictures 
of  Set  I ;  the  second  set  she  reported  much  funnier  than  the 
first,  but  the  results  are  only  very  slightly  higher. 

To  test  this  matter  further  a  new  set  of  comic  pictures  (Set  3) 
was  taken  up  with  H,  and  the  sad  fore-pictures  of  Set  2  were 
inserted  before  the  comic  pictures  were  first  exposed  to  her. 
These  were  then  removed,  and  the  comic  pictures  exposed  by 
themselves.  Where  with  Set  i  of  the  comic  pictures  the  sad 
fore- pictures  had  seemed  to  make  the  comic  pictures  less  funny, 
with  Set  3  of  the  comic  pictures  the  opposite  was  true.  The 
results  are  readily  comprehensible  when  we  examine  Columns 
d  in  both  Tables  and  see  how  enormously  the  pictures  de- 
creased in  funniness  in  repeated  exposures  to  this  reagent. 

It  should  be  noted  that  the  experimenter  as  well  as  the  re- 
agents often  observed  what  they  termed  a  '*hold-over''  smile 
in  looking  at  the  comic  pictures  after  the  comic  fore-picture 
had  been  removed.  It  may  be  said  in  passing  that  these  * 'hold- 
over" smiles  are  also  occasionally  observed  on  the  faces  of  the 
reagents  in  looking  at  any  set  of  comic  pictures,  and  in  the 
light  of  the  results  obtained  in  the  experiments  of  Series  i  and 
in  using  the  questionary  this  must  decidedly  affect  the  results. 

(5)  A  comparative  glance  at  the  results  of  both  Tables  will 
confirm  the  remark  of  the  reagent  who  said  that  the  sad  fore- 
pictures  were  more  effective  than  the  comic.  One  can  also 
readily  believe  from  the  results  that  the  comic  pictures,  as  one 
of  the  reagents  said,  came  as  a  great  relief  after  the  sad  fore- 
pictures. 

(6)  The  Tables  show  also  that  the  degree  of  influence  of 
both  the  sad  and  comic  fore-sets  of  pictures  depends  upon  the 
individual.  For  example,  as  regards  the  sad  fore-pictures  of 
Set  I,  P  (Protestant)  was  most  infected,  and  that  R.  B.  (Cath- 
olic) comes  next.  Both  tables  show  that  V.  S.  (Jew)  felt 
much  less  like  laughing  at  the  comic  picture  when  he  had  seen 
a  sad  picture  just  before  it,  but  if  we  rest  our  opinion  entirely 
on  the  judgments  he  gave  regarding  their  funniness  we  must 
say  that  he  finds  the  comic  pictures  when  succeeding  the  sad 
pictures  slightly  funnier.  It  should  be  added,  however,  that 
his  judgment  on  the  first  few  such  pictures  was  lower  than 
when   the  sad  pictures  were  not  present,  and  that  he  com- 
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plained  of  finding  it  difficult  to  get  himself  ont  of  the  mental 
attitude  of  the  sad  pictures.  In  case  of  the  comic  pictures,  the 
results  in  the  tables  show  that  S.  B.  and  P.  were  also  most 
affected  and  S.  V.  least.  Have  we  not  perhaps  here  a  method 
of  penetrating  into  the  emotional  characteristics  of  individuals? 
These  results  confirm  one  in  the  opinion  which  one  forms  in 
becoming  acquainted  with  these  three  men,  namely  that  S  is 
more  governed  by  his  head  than  are  the  other  two  reagents. 

(7)  An  examination  of  the  results  shows  that  the  tendency 
to  laugh  and  smile  takes  the  same  general  course  as  do  the 
judgments.  If  not  directly  connected,  the  two  run  parallel,  so 
to  speak,  and  in  general,  opinions  regarding  the  presence  or 
abs^ce  of  the  comic  impression  may  be  based  upon  either. 

One  of  the  reagents  (H)  complained  of  the  difficulty  of  re- 
membering whether  she  had  felt  like  smiling  or  laughing,  and 
this  led  to  the  experimenter's  recording  the  smile  and  laugh 
with  the  reagent  I.  R.,  with  whom  this  set  of  experiments 
were  still  to  be  made.  The  same  symbols  were  used  as  before 
and  the  judgment  of  the  experimenter  regarding  the  smiling 
and  laughing  of  the  reagent  was  always  formed  and  sometimes 
recorded  before  the  reagent  had  given  his.  The  results  are  as 
follows: 

o  ?    S  S   I.  Z 

Judgment  of  experimenter     18-3-  7-0-16-6. 
Judgment  of  reagent  1 1-0-18-3-16-2. 

As  we  should  expect,  the  number  of  cases  where  no  smile  or 
laugh  was  recorded  is  greater  in  the  case  of  the  experimenter. 
Doubtless,  training  in  the  observing  of  expression,  and  a  knowl- 
edge of  the  reagent's  face,  especially  if  its  mobileness  is  marked, 
would  bring  the  two  records  somewhat  nearer  together.  It 
seems  to  the  experimenter  from  her  experience  in  these  experi- 
ments that  we  have  in  such  experiments  a  means  of  increasing 
our  knowledge  of  the  relation  between  feeling  or  thought  and 
physical  expression  in  the  same  and  different  individuals. 

The  efiect  of  a  sad  picture  and  of  a  comic  picture  upon  the 
fiinniness  of  a  comic  picture  immediately  following  was  also  in- 
vestigated in  connection  with  the  experiments  of  Series  4,  a 
mass  experiment  in  which  the  Method  of  Choice  was  employed. 
A  comic  picture  called  the  Elephant's  Revenge  was  thrown 
upon  the  screen  for  the  reagents  to  examine.  It  was  then  re- 
placed by  Bouguereau's  The  First  Mourners.  The  comic  pict- 
ure was  then  again  shown  and  the  reagents  reported  whether 
it  was  funny  or  less  funny  than  when  first  seen.  The  same 
experiment  was  repeated  except  that  a  comic  picture.  The  Don- 
key and  the  Bee,  was  substituted  for  The  First  Mourners. 

The  results  given  in  Table  XIV,  below,  confirm  those  of  the 
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previous  experiments  in  that  they  show  that  the  fore-picture 
affects  the  degree  of  funniness  of  the  picture  succeeding  it;  but 
they  do  not  show  as  a  whole,  as  did  the  preceding  experiments, 
that  sad  fore-pictures  tend  to  make  the  comic  pictures  follow- 
ing immediately  after  less  funny,  or  that  comic  fore-pictures 
have  the  opposite  effect. 

Table  XIV. 


No.  of  reagents 
finding  comic 

picture  funnier 
after  the  sad 
fore- picture. 

• 

No.  of  reagents 

finding  comic 

picture  less 

funny  after  the 

sad  fore-picture. 

No.  of  reagents 

finding  comic 

picture  funnier 

after  the  comic 

fore-picture. 

No.  of  reagents 
finding  comic 

picture  less 
funny  after  the 
comic  fore- 
picture. 

41 

39 

22 

12 

The  effect  of  music  on  the  funniness  of  a  picture  was  also 
similarly  investigated  with  these  reagents.  A  comic  picture 
was  shown  and  the  reagents  noted  the  funniness.  Sad  or  sacred 
music  was  then  played  and  the  reagent  recorded  whether  this 
increased  or  decreased  the  funniness  of  the  picture.  The  same 
thing  was  repeated  except  that  lively  or  comic  music  was  sub- 
stituted for  the  sad  or  sacred  music.  The  results  are  recorded 
in  Table  XV,  below.  Slide  9  represented  some  boys  preparing 
to  roll  a  big  snowball  down  a  hill  upon  a  pig  watching  them; 
Slide  10  represented  a  man  asleep  with  his  mouth  open  into 
which  a  spider  suspended  by  its  thread  was  about  to  drop; 
Slide  13  was  the  **Kemble  picture"  represented  in  Plate  VI. 
With  Slide  9,  * 'Wayside  Chapel,'*  *  Tolly  Wolly  Doodle,'*  and 
"O  where  is  My  Little  Dog  Gone,*'  were  played.  With  Slide 
10,  *  *01d  Kentucky  Home,  * '  and  '  'Dashing  through  the  Snow. ' ' 
With  Slide  13,  '^Nearer  my  God  to  Thee,**  and  ** Yankee 
Doodle.** 

Prom  these  results  it  would  seem  that  both  sad  or  sacred  and 
light  music  may  greatly  increase  the  funniness  of  a  picture  but 
that  they  have  less  power  to  decrease  its  funniness. 

The  investigation  was  carried  still  further  under  conditions 
that  were  considered  more  favorable  for  arriving  at  reliable  re- 
sults. Eight  of  the  more  advanced  students  were  invited  to 
participate  in  this  experiment.  Eight  pictures  were  examined 
by  these  reagents,  four  while  sad  or  sacred  music  was  played 
(Chopin*s  ''Funeral  March.**  * 'One Sweetly  Solemn  Thought," 
•'Prelude  to  the  Organ,"  "Funeral  March**)  and  four  while 
lively  music  was  played  ("Tarantelle,'*  "Christmas  Polka," 
"Scotch  Song,"  "Dixie  Land*').  The  sad  and  sacred  music, 
except  in  two  or  three  cases  where  it  had  no  effect,  decreased 
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CO 

After  the  Lighter 
Music. 

No.  re- 
porting 
picture 
less 
funny. 

« 

No.  re- 
porting 
picture 
fun- 
nier. 

R 

After  the  Sacred 
Music. 

No.  re- 
porting 
picture 
less 
funny. 

No.  re- 
porting 
picture 
fun- 
nier. 

•0 

• 

0 
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CO 

After  the  Lighter 
Music. 

No.  re- 
porting 
f>icture 
ess 
funny. 

CI 

No.  re- 
porting 
picture 
fun- 
nier. 

After  the  Sad 
Music. 

No.  re- 
porting 
picture 
less 
funny. 

M 

No.  re- 
porting 
picture 
fun- 
nier. 

1^ 

• 

o> 

s 

After  the  Lighter 
Music. 

No.  re- 
porting 
J)icture 
ess 
funny. 

»o 

No.  re- 
porting 
picture 
fun- 
nier. 

After  the  Sacred 
Music. 

No.  re- 
porting 
picture 
less 
funny. 

00 

No.  re- 
porting 
picture 
fun- 
nier. 
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Conclusions  based  on  the  above  tables. 

a.  Within  certain  limits  the  broadness  of  the  smile  of  a 
smiling  face  increases  its  funniness.  The  same  is  tme  of  a  dole- 
ful face.     (See  results  under  Slide  i.) 

b.  A  smiling  face  is  more  provocative  of  fun  than  is  a  doleful 
one.  (Slide  i,  Compare  results  under  Set  i  and  2. )  That  is,  we 
prefer,  in  opposition  to  Hobbes's  theory,  on  the  whole,  to  laugh 
with  others  rather  than  at  them.  (See  also  results  under 
Slides  2,  3,  4,  5,  6.) 

c.  The  presence  of  smiling  and  doleful  faces  helps  the  fun- 
niness of  a  picture  more  than  those  that  are  expressionless. 
(See  results  for  Slides  3,  5,  6.)  Moreover,  the  funniness  is 
increased  by  increasing  the  amount  of  smiling  and  of  doleful- 
ness.     (See  results  for  Slides  3,  4.) 

d.  The  presence  of  a  doleful  expression  decreases  the  num- 
ber of  judgments  that  one  of  a  set  of  pictures  is  funny.  This 
is  seen  by  comparing  the  judgments  in  case  of  all  the  slides. 
For  example,  in  case  of  Set  i  of  Slide  i,  the  whole  number  of 
judgments  that  the  pictures  are  funny  is  112,  while  on  Set  2  it 
is  but  90. 

//  will  be  readily  seen  that  the  above  conclusions  should  not  be 
ignored  in  selecting  comic  pictures  to  be  compared. 

2.  To  ascertain  the  effect  of  the  size  of  a  picture  upon  the  comic 
impression. 

It  seemed  to  me  in  comparing  the  pictures  of  Series  b  that 
their  size  had  something  to  do  with  making  one  picture  seem 
funnier  than  another.  This  opinion  was  confirmed  by  having, 
by  means  of  the  camera  lucida,  a  more  enlarged  drawing  made 
of  the  picture  number  II  in  Slide  6  than  that  used  in  making 
the  slide,  and  asking  people  which  drawing  was  the  funnier. 
The  majority  of  those  questioned  found  the  larger  picture  much 
funnier.  An  enlarged  drawing  of  the  picture  on  Plate  VII 
(taken  from  Fliegende  Blatter)  also  brought  similar  answers. 

At  the  close  of  the  mass  experiments  just  described,  Slide  7 
(Plate  IV)  containing  a  smiling  Da  Vinci  face  in  six  different 
sizes  was  shown  to  the  reagents.  Fifty-four  of  them  did  not 
find  the  faces  on  the  slide  funny.  The  judgments  of  the  re- 
maining sixty-five  are  tabulated  below,  under  I,  II,  III,  etc., 
being  given  the  number  of  persons  who  found  that  particular 
face  funniest. 


I. 

II. 

III. 

IV. 

V. 

4 

5 

20 

14 

22 
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following,  a  similar  record  is  given  in  the  same  table.  Slide  2 
(Plate  I)  :  Taken  from  Fliegende  Blatter^  June,  1897  ;  ob- 
servers recorded  whether  I  or  II  was  funnier.  Slide  s  (Plate 
II)  :  As  will  be  seen,  the  five  pictures  differ  only  in  the  man's 
month.  Reagents  were  requested  to  note  (i)  whether  I,  II  or 
III  was  funniest ;  (2)  whether  I,  IV  or  V  was  funniest ;  (3) 
whether  II  or  IV  was  funnier ;  (4)  whether  III  or  V  was  fian- 
nier.  Slide  4.  (Plate  II):  (Appeared  in  Sis  Hopkins^  1903. 
Reproduced  through  the  courtesy  of  The  Judge  Company.) 
Observers  noted  (i)  whether  I  or  II  was  funnier ;  (2)  whether 
II,  III  or  IV  was  funniest.  Slide 5  (Plate  III) :  ( i )  whether 
I  or  II  was  funnier ;  (2)  whether  I  or  III  was  funnier ;  (3) 
whether  II  or  III  was  funnier.  Slide  6  (Plate  III):  (By 
courtesy  of  Puck,  Keppler  and  Schwarzmann,  Proprietors.) 
Mr.  Borough  made  two  large  copies  of  this  picture.  One  was 
like  the  original  but  in  the  other  the  boys'  mouths  were  made 
to  have  a  sober  expression.  Prom  these  two  drawings  the  slide 
was  made.     Reagents  recorded  whether  I  or  II  was  funnier. 

Reagents,  Stanford  students  ( 1 19)  attending  lectures  on  the 
Psychology  of  the  Social  Relations. 

Results.  The  sum  of  the  judgments  under  each  of  the  ex- 
periments just  outlined,  as  well  as  of  those  of  the  experiments 
recorded  in  Tables  XIV  and  XV,  does  not  equal  119.  This  is 
due  to  the  fact  that  in  some  cases  the  reagents  said  they  had 
no  opinion,  in  others  that  the  judgment  was  recorded  in  such 
a  way  as  to  be  incomprehensible,  and  in  still  others  that  no 
judgment  was  recorded  and  nothing  was  said. 


TAB13  XVI. 

SI.IDE  I. 

Set  I. 

Set  2. 

Set  I  and  2. 

I 

II 

4 

III 

I 

IV 
6 

V 
52 

VI 

46 

I 
5 

II 
7 

III 
9 

IV 
18 

V 

32 

VI 

19 

1 

2 

3 

60 

25 

SlJDB  2. 

Slidb  3. 

Sl«IDB  4. 

I 
28 

II 
82 

I 

3 

II 
40 

III 
61 

I 
9 

IV 
29 

V 
41 

II 
72 

IV 
22 

III 

83 

V 

19 

I 
32 

II 
85 

II 
19 

IV 
98 

S1.IDB  5- 

Slidb6. 

I 

II 
65 

I 
12 

III 
81 

n 

III 

I 
12 

II 
87 

17 

40 

54 
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another  is  that  a  larger  picture  allows  more  time  for  the  renewal 
of  fun  in  the  moving  of  the  eye  from  point  to  point  (^see  Series 
I,  (i)  (a)  and  another  that  any  imitative  movements  present 
have  greater  extent  (see  p.  91). 

(3)  To  find  the  e^ct  of  movement  upon  the  comic  impres- 
sion. An  interesting  observation  was  made  in  connection  with 
the  experiments  just  described.  The  reagents  frequently  re- 
ported that,  aside  from  the  increase  of  size,  the  movement  itself, 
both  up  and  down,  increased  the  funniness.  A  series  of  50  pict- 
ures was  tried  with  six  difierent  reagents.  The  reading  glass 
was  employed  as  before  and  the  reagent  moved  it  in  various 
directions  in  examining  the  picture.  There  were  exceptions, 
but  as  a  whole  the  movement  in  one  or  more  directions  was 
immediately  reported  as  adding  funniness  to  the  pictures. 
Various  reasons  were  assigned.  One  reagent  said  it  was  due  to 
the  series  of  **snap  shots*'  or  of  * 'surprises*'  that  the  movement 
gave.  In  general,  the  movement  was  reported  as  giving  life 
and  reality  to  the  picture,  that  is,  that  the  movement  which 
was  in  harmony  with  the  probable  direction  of  movement  of 
any  portion  of  the  picture  increased  its  funniness.  If,  for  ex- 
ample, the  movement  of  a  person  or  animal,  or  even  of  an  ob- 
ject, through  the  wind  or  any  other  cause,  as  the  falling  of 
water  down  an  inclined  plane,  was  towards  the  reagent,  it  was 
the  upward  movement  of  the  glass  that  made  the  picture  seem 
frmnier;  and  if  the  opposite  conditions  were  present  it  was  the 
downward.  A  striking  illustration  of  the  movements  in  oppo- 
site directions  increasing  the  funniness,  and  one  often  present, 
is  that  in  which  the  persons  represented  in  the  picture  seem 
during  the  upward  movement  to  open  their  mouths  (and  even 
their  eyes)  and  during  the  downward  to  close  them,  as  if  talk- 
ing. It  was  also  reported  in  this  connection  that  the  movement 
made  the  characters  in  a  picture  ** really  smile  and  laugh.** 
Such  report  was  more  frequent,  as  one  would  expect,  where  the 
face  was  so  represented  as  to  make  smiling  or  laughing  a  proba- 
bility. One  reagent  remarked,  after  giving  her  report,  with 
a  laugh,  as  had  several  others  under  similar  conditions,  that 
the  laugh  was  '^contagious.'*  Again,  where  people  or  animals 
are  fighting,  the  movements  downward  made  them  approach, 
and  upward,  recede  from  each  other;  and  this  also  added  greatly 
to  the  funniness.  The  lateral  movements  of  the  glass  have 
also  the  effect  of  increasing  the  funniness,  for  reasons  similar, 
doubtless,  to  those  just  given. 

Series  5.    The  Method  of  Gretdual  Variation, 

Object,  To  ascertain  whether  there  is,  in  case  of  a  single  in- 
dividual or  of  individuals  as  a  whole,  any  particular  degree  of 
exaggeration  which  makes  a  given  thing  most  comical. 

Reagents,  Ten  students  who  had  worked  in  the  psychologi- 
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cal  laboratory  one  semester  or  more.  Material,  The  following 
pictures:  (i)  An  extension  dog — Dachshund  (Pig.  i,  Plate  V, 
}(  size  of  the  original  drawing) .  This  cut  and  the  others  may 
be  used,  as  were  the  original  drawings,  by  removing  the  page 
and  then  dividing  the  drawings  into  two  parts  by  cutting  along 
the  line  A  B.  The  parts  thus  separated  can  then  be  moved  over 
each  other  and  by  so  doing  the  dog,  hat,  and  man  may  be  made 
any  length  desired.  (2)  A  man  with  extension  legs  (Pig.  2, 
Plate  V,  }i  size  used) .  (3)  A  child  with  extension  hat  (Pig.  3, 
Plate  V,  \  size  of  the  original  drawing) .  This  drawing  and  the 
one  first  mentioned  was  made  by  Mr.  R.  Borough.  The  second 
one  mentioned  was  made  by  another  of  my  students,  Mr.  I. 
Ackermann. 

Method,  (i)  The  dog  was  made  as  short  as  possible  and 
laid  on  the  table  before  the  reagent,  no  directions  being  given 
as  to  the  mode  of  holding  the  head  or  looking  at  the  picture. 
It  was  then  lengthened  until  the  reagent  thought  it  of  normal 
or  natural  length.  This  point  was  noted.  The  dog  was  then 
made  full  length  and  afterwards  shortened  to  the  point  where 
the  reagent  considered  it  normal.  This  point  was  also  noted 
and  the  experiments  were  then  repeated.  The  average  of  the 
four  measurements  expressed  in  centimeters  with  each  of  the 
ten  reagents  together  with  the  mean  variation  is  found  in  I, 
under  i,  in  Table  XVII  below.  (2)  The  dog  was  made  as 
short  as  possible  and  then  lengthened  to  the  point  between 
this  point  and  the  normal  point  (if  the  reagents  found  any  well 
defined  point),  where  the  dog  was  funnier  than  when  of  any 
other  intermediate  lengths.  Starting  with  the  normal  length 
the  experiment  was  then  repeated  in  the  reverse  direction.  As 
before,  four  measurements  were  made.  Each  reagent  found 
one  length  decidedly  funnier  than  the  other  lengths,  and  the 
average  length  for  the  ten  reagents  together  with  the  mean  ^ 
variation  is  recorded  in  I,  und^r  2,  in  the  table.  (3)  The  dog  * 
was  lengthened  from  the  normal  point  to  the  point  where  re- 
agent found  it  funniest.  As  before,  the  direction  was  then  re- 
versed and  the  experiment  was  repeated.  Here,  also,  each  of 
the  reagents  found  a  length  of  the  dog  which  was  decidedly 
funnier  than  any  other,  and  the  average  length  for  the  ten  re- 
agents and  the  mean  variation  is  put  down  in  the  table  in  I, 
under  3.  At  the  close  of  this  experiment  the  reagent  was 
asked  whether  he  found  the  dog  funnier  when  longer  or  shorter 
than  the  normal  and  his  answer  noted.  (4)  The  results  in  I, 
under  4  in  the  table,  were  obtained  by  lengthening  and  short- 
ening the  dog  in  the  manner  previously  described  and  by  ask- 
ing the  reagents  to  state  in  each  case  when  it  had  reached  a 
length  where  it  could  no  longer  be  comfortably  seen,  or  con- 
versely not  seen,  as  a  whole.     The  taking  of  this  measurement 
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was  suggested  by  the  introspections  of  the  reagents.  Several 
said  they  could  ''not  take  the  dog  in"  as  a  whole  beyond  a  cer- 
tain point.  One  reagent  asked  over  and  over  in  connection 
with  the  adjustable  hat  how  much  of  the  picture  was  to  be  in- 
cluded ''at  a  time.'*  Another,  whether  he  was  to  keep  his 
head  still  during  the  experiment.  (5)  The  experiment  re- 
corded under  5  in  the  table  was  conducted  as  before  except 
that  the  reagent  was  asked  to  say  at  what  point  the  dog  no 
longer  seemed,  or  conversely  did  seem,  to  be  a  dog.  Several 
had  said  that  beyond  a  given  point  the  dog  did  "not  look  like 
a  dog"  but  "a  log."  The  hat  beyond  a  certain  point  was  said 
to  look  like  "a  stove  pipe,"  "smoke  stack,"  etc. 

At  the  close  of  the  above  experiments  the  dog  was  length- 
ened and  shortened  with  different  rates  of  speed  and  the  re- 
agent was  asked  whether  this  movement  in  any  way  affected 
its  funniness.  If  he  answered  in  the  affirmative,  inquiry  was 
also  made  to  ascertain  whethet  the  direction,  rapidity  or  the 
suddenness  of  arrest  of  the  movement  made  any  difference. 

The  above  measurements  were  also  taken  and  recorded  in 
case  of  the  man  with  the  extension  legs  and  the  child  with  the 
extension  hat. 

The  results  seemed  to  make  it  desirable  to  obtain  more  data 
along  this  line  and  the  following  mass  experiment  was  made. 
The  drawing  from  which  Fig.  i,  Plate  V  was  made  was  drawn 
on  a  waxed  plate  and  reproduced  by  the  mimeograph.  A  copy 
of  this  drawing  was  handed  to  each  of  the  students  attending 
lectures  on  the  Psychology  of  the  Social  Relations,  in  connec- 
tion with  the  lecture  on  the  Psychology  of  Advertising,  with 
the  following  directions:  (i)  Lengthen  and  shorten  the  dog 
as  much  as  possible  several  times  and  then  record  the  point 
where  it  looks  natural.  Is  the  dog  funny  at  this  point?  (2) 
Make  the  dog  shorter  than  natural  and  record  point  where  it  is 
funniest  (if  there  is  such  a  point).  (3)  Make  the  dog  longer 
than  natural  and  write  down  point  where  it  is  funniest  (if 
there  is  such  a  point).  Lengthen  and  shorten  dog  as  much  as 
possible  several  times  before  answering  the  above  questions. 
(4)  Do  you  find  that  the  dog  is  funnier  when  longer  or  shorter 
than  its  natural  length  ?  (5)  Lengthen  and  shorten  dog.  Is 
the  movement  funny  ?  If  so,  is  it  equally  funny  in  both  direc- 
tions? If  not,  in  which  direction  is  it  funnier?  (6)  Add  any 
introspections  you  make  during  the  experiment. 

One  hundred  and  twelve  students  handed  in  measurements. 
Ten  of  the  students  of  this  class  also  made  a  similar  report  for 
points  ( I )  and  (3)  in  the  case  of  the  hat  and  man.  The  results 
of  these  experiments  are  given  in  II  in  the  table,  the  numbers 
(centimeters)  indicating  the  average  lengths  of  the  dog,  the 
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legs  of  the  extension  man  and  the  heights  of  the  extension  hat 
and  their  mean  variations. 

Tablb  XVII. 


Extension  dog. 

Extension  man. 

Extension  hat. 

I. 
II. 

I 

II. o 

•7 
II. 4 

•9 

2 

8.8 

.2 
8.4 

•5 

3 

14.9 

1-3 
18.6 

3-2 

4 

12.6 
.8 

5 

155 
•5 

I 

8.0 

•5 
8.1 

•7 

2 

5-4 
.2 

3 

II. 0 
.6 

"•3 
•5 

4 

lO.I 

.2 

5 

II. 7 
1.4 

I 

4.4 

•4 
4.6 

•7 

2 

2.1 

•4 

3 

8.1 
1.2 

71 
1-5 

4 

lO.I 

2.7 

5 

10.2 
2.7 

In  the  curve  below,  the  above  results  are  shown  in  detail  in 
one  case — ^that  of  the  extension  dog,  where  one  hundred  and 
twelve  reagents  took  part.  The  heavy  line  is  for  the  dog 
shorter  than  the  normal,  the  dotted  line  for  the  normal  dog, 
and  the  light  line  for  the  dog  longer  than  the  normal. 


*  *  *■ '  ^  '  ■  «  '  I  I  I  ■  I  1  I  I  I  I — '■■'■'■■■■  I  •■.■»...  ■ 


CURVB  IV. 

The  ordinates  represent  the  lengths  of  the  dog  as  chosen  by 
each  of  the  112  reagents,  each  division  corresponding  to  one 
centimeter.  These  chosen  lengths  are  arranged  on  the  abscissa 
in  order  of  magnitude,  each  division  corresponding  to  three 
choices. 

Results  (i)  The  results  show  that  the  reagents  agree  fairly 
well  in  regard  to  the  normal  length. 
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(2)  The  reagents  all  find  a  point  less  than  the  nonnal  which 
is  decidedly  funnier  than  other  points  though  they  do  not  agree 
in  regard  to  the  particular  length  as  well  as  in  the  case  of  the 
normal.  The  length  less  than  the  normal  seems  in  general  to 
be  quite  as  funny  as  the  one  longer  than  the  normal  though 
four  reagents  did  not  find  it  at  all  funny.  About  half  the  re- 
agents thought  it  funnier  because  they  were  tired,  they  said, 
of  the  greater  exaggeration. 

(3)  As  regards  the  length  greater  than  the  normal  which  is 
funniest: — In  order  to  save  space,  the  result  for  each  reagent  is 
not  given  by  itself,  but  the  small  mean  variation  in  the  case  of 
the  four  measurements  under  each  head,  and  also  the  feeling  of 
certainty  reported  by  the  reagent  in  giving  a  judgment,  which 
was  in  no  case  omitted,  show  that  here  also  each  individual 
had  a  decided  preference  as  regards  the  degree  of  exaggeration. 
The  size  of  the  mean  variation  in  the  experiment  in  which  the 
one  hundred  and  twelve  reagents  took  part  seems  to  point  to 
decided  differences  in  the  individuals  regarding  the  length  of 
the  dog  which  is  most  comical,  though  it  should  be  taken  into 
consideration  that  these  experiments  were  made  in  the  lecture 
room  where  the  only  support  was  the  reagent's  lap.  This 
large  variation  doubtless  grows,  partly  at  least,  out  of  the  fact 
that  some  few  of  the  reagents  find  the  dog  funniest  when  as 
long  as  possible.  The  questioning  of  several  such  reagents, 
however,  brought  out  the  fact  that  there  was  another  length, 
not  far  from  the  general  average,  which  was  also  **very  funny." 

As  regards  the  reason  why  so  many  reagents  agree  fairly 
well  regarding  the  length  between  the  normal  and  the  extreme 
length  which  is  funniest,  not  only  in  case  of  the  dog  but  in 
case  of  the  hat  and  man,  one  can  believe  from  a  comparison  of 
the  results  in  3  with  those  in  4  and  5,  that  it  is  connected  in 
some  way  with  the  inability  of  the  eye,  or  perhaps  of  the 
mind, — since  the  twenty  reagents,  with  whom  all  three  sets  of 
experiments  were  made,  did  not  materially  change  their  judg- 
ments when  the  objects  were  placed  at  distances  of  one  meter 
and  more, — to  take  in  the  whole  object  comfortably  at  a  glance 
or  to  grasp  it  as  a  unit.  On  the  other  hand  the  introspections 
of  the  reagents  concerned  show  that  to  the  associations  aroused 
is  to  be  attributed  the  fact  that  the  dog,  hat,  and  man  when  ex- 
aggerated as  much  as  possible,  are  so  **yery  funny.'*  One 
reagent  said  laughingly  of  the  dog,  for  example,  **I  am  expect- 
ing to  see  it  break  in  two;"  another,  **I  wished  to  see  how  long 
it  could  get."  Of  the  hat,  another  said  with  a  smile,  '*It  looks 
like  a  stove  pipe  now." 

The  advantage  of  this  method  is  still  further  seen  in  that  it 
makes  one  aware  that  there  are  not  only  the  primary  fun  pro- 
ducing lengths  just  mentioned   but  certain  secondary'  ones. 


^ 
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The  reagents  remarked  during  the  process  of  lengthening  and 
shortening  the  dog,  man,  and  hat»  that  certain  lengths  were  *'a 
little  ftinnier"  than  others.  Thongh  they  usually  could  not 
tell  why,  it  is  probably  often  due  both  to  vacillations  in  atten- 
tion and  to  partially  aroused  associations.  The  presence  of 
such  influencing  associations  is  clearly  seen  in  case  of  the  hat. 
One  reagent  says,  for  example,  "Now  it  is  a  John  Bull  hat;  the 
ftm  has  nothing  to  do  with  the  child  but  with  the  funny  pic- 
tures I  have  seen  of  John  Bull;'*  another,  **Now  it  is  a  French 
plug*'  or,  '*Now  it  is  an  old-fashioned  Panama  or  Grandpa's 
plug,**  **Now  it  is  like  a  hat  one  sees*'  in  **the  circus"  or  **in 
advertising,"  etc.  Moreover,  there  is  doubtless  sometimes  a 
change  in  interest  from  moment  to  moment;  for  example,  one 
reagent  said  at  one  point,  "It  is  the  boy  and  hat  I  am  thinking 
of  now;"  at  another,  **It  is  the  hat,"  etc. 

Movement.  Ninety-four  per  cent,  of  the  reagents  report  that 
movement  increases  the  funniness  of  the  object.  In  general  it 
is  the  more  rapid  movement  which  is  more  effective.  Sudden 
stops  also  often  increase  the  funniness.  The  reagents  are  about 
evenly  divided  as  to  the  direction  of  movement  which  most  in- 
creases the  funniness.  The  reports  of  one  reagent  also  sug- 
gested that  the  direction  of  movement  with  respect  to  the 
normal  point  was  the  important  thing.  He  thought  going^ 
from  normal  was  ftmny  and  towards  it  not. 

It  is  probable  that  the  increase  in  the  comic  impression 
brought  about  here  through  movement  is  due  largely  to  the 
associations  thus  aroused.  It  was  said  in  connection  with  these 
experiments,  *'  In  growing  shorter  it  (the  hat)  makes  me  think 
of  the  smashing  in  of  the  plugs;"  "The  man  seems  to  be 
kicking;"  "The  child's  expression  seems  to  change  during^ 
the  movement,"  "  The  child  is  laughing  at  me  now  and  seems 
to  be  enjoying  this,*'  etc. 

The  results  of  the  above  experiment  show  that  we  have  in  the 
Method  of  Gradual  Variation  a  valuable  medjis  for  investigating 
the  comic  impression  growing  out  of  the  exaggeration  whuh^  is  so 
often  present  in  the  comic  pictures  df  the  presait  time. 

Series  6.     The  Method  of  Expression. 

To  ascertain  the  peculiarities  of  the  pneumographic  and 
sphygmographic  carves  when  the  stimuli  were  comic  pictures. 
(Messrs  Gibbs  and  Yoshimi  acted  as  experimenters.) 

Apparatus.  Sumner  pneumograph,  Marey  tambour.  Von 
Prey  sphygmograph,  Metronome  with  an  electrical  make  and 
break  attachment  (the  metronome  was  placed  in  a  distant 
room  and  connected  with  the  time  marker  through  the  switch 
board),  Kymograph.  The  appeairance  of  the  stimulus  was  re- 
corded by  the  hand  on  the  drum.  Material.  ( i )  Comic  pic- 
tures: Kemble's  "The  Turtle  Sings  a  Comic  Song"  (I)  and 
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**  Frogville  Country  Club  gives  an  open-air  Hop  '*  (II)»  Comic 
pictures  (III- VII),  Large  Laughing  Face  (VIII),  Fate  of  the 
Hungry  Mule  (IX).  Christy's.  The  Youthful  Prodigy  (X)  ; 

(2)  Jokes :  (3)  The  following  reproductions  of  works  of  art : 
Gabriel  Max\  Katto  Kmerick  (A),  The  Laocoon  (B),  Diirer*s 
Crucifixion  (C),  Holbein's  Madonna  (D) ;  (4)  Landscapes: 
(a-d) ;  (5)  On  given  signal  reagent  was  told  to  think  of  some- 
thing funny  (a*),  of  something  sad  (b*).  Method,  It  seems 
undesirable,  in  view  of  the  preliminary  nature  of  this  work,  to 
give  in  detail  the  mode  of  procedure  employed.  It  should  per- 
haps be  said,  however,  that  a  reading  of  the  investigations  of 
Mentz,  Lehmann,  Binet.  Zoneff  und  Meumann,  Brahn,  etc.. 
and  a  noting  of  the  precautions  to  be  taken,  preceded  the  doing 
of  the  experiments.  On  beginning  the  experiments  the  re- 
agent was  asked  to  put  himself  as  far  as  possible  into  a  passive 
mental  condition  while  awaiting  the  stimulus.  He  was  also 
told  the  stimulus  would  be  a  picture  or  an  anecdote  but  was 
not  informed  regarding  its  character. 

Results.     Table  XVIII.  below,  shows  : 

1.  That  the  breathing  is  more  rapid  after  the  stimulus  has 
been  given. 

2.  The  following  shows  that  the  pulse  has  also  increased  in 
rapidity  :  (i)  The  average  length  of  the  pulse  wave  in  the  6-12 
waves  immediately  after  the  stimulus  as  compared  with  the  cor- 
responding length  immediately  before.  (2)  The  average  length 
of  the  beat  in  the  entire  curve  before  and  after  the  stimulus. 

(3)  The  longest  average  pulse  wave  occurs  but  once  in  the 
first  6-12  waves  after  the  stimulus.  (4)  The  shortest  average 
pulse  wave  usually  occurs  after  the  stimulus. 

Zoneff  and  Meumann^  found  where  the  stimulus  was  the 
reading  of  something  witty  from  the  FlUgende  Blatter^  that 
with  the  understanding  of  the  joke  pleasure  increased  and  the 
breathing  became  quicker  and  the  pulse  slower.  The  g^eat 
differences  in  the  reagent's  judgments  in  connection  with  these 
experiments  make  it  impossible  to  refer  the  great  similarity  as 
regards  the  physiological  phenomena  to  any  one  kind  of  feel- 
ing. The  close  examination  which  the  reagents  were  observed 
to  give  to  the  pictures  makes  one  inclined  to  look  upon  volun- 
tary attention  as  the  psychical  correlate  of  the  phenomena  just 
mentioned.  At  any  rate,  to  do  so  is  to  be  in  harmony  with 
many  previous  investigators. 

It  is  evident  from  these  results  that  one  may  examine  a  good 
many  comic  pictures  and  yet  get  no  peculiarly  charcuterisiic  pulse 
and  breathing  curves. 

^  Zoneff  a.  Meumann.  Ueber  Begleiterscheinungen  psychischer  Vor- 
gange  in  Athem  nnd  Puis.  Phil,  Stud.,  XVIII.  55. 
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General  Summary  op  Bxpbrimbntax  Results. 

The  experimental  results  show  (i)  that  the  comic  impres- 
sion from  a  picture  decreases  in  the  same  experiment  from 
moment  to  moment  and  in  snccessive  experiments  from  day  to 
day.  and  that  the  rapidity  with  which  this  occnrs  depends  partly 
at  least  upon  the  complexity  of  the  details;  (2)  interspersing 
new  pictures  between  the  old,  forced  or  spontaneous  laughter, 
drinking  co£fee,  good  physical  condition  and  high  spirits,  a 
non-rigid  holding  of  the  body  and  a  longer  period  between  the' 
exposures  of  a  given  set  of  pictures,  help  the  comic  efEectj  (3) 
that  **time  diflFerences"  may  exist  when  two  pictures  are  suc- 
cessively examined  and  compared,  that  is,  differences  growing 
out  of  the  fact  that  one  picture  is  seen  before  the  other;  also 
"time  influences,"  that  is,  differences  arising  from  the  un- 
equal loss  or  gain  of  fun  in  the  noiln  and  the  comparison  at 
the  same  sitting  and  successive  sittings;  (4)  that  '*space  dif- 
ferences" which  depend  on  whether  a  picture  is  at  a  reagent's 
right  or  left  also  exist  when  two  pictures  are  compared;  (5) 
that  a  sad  or  comic  fore-picture  affects  the  comic  impression  re- 
ceived from  a  given  picture;  (6)  that  the  direction  of  the  judg- 
ments of  the  degree  of  funniness  and  of  the  tendency  to  smile 
and  laugh  take  a  similar  course;  (7)  that  the  -  presence  of  a 
smiling  or  doleful  face  in  a  picture  increases  itsfuuniness;  (8) 
that  increasing  the  size  of  a  picture  and  moving  it  help  its  fun- 
niness; (9)  that  the  method  of  gradual  variations  is  peculiarly 
adapted  to  investigating  the  particulai^  degree  of  exaggeration 
which  is  most  comic;  (10)  th^t  lookiug  at  comic  and  other  pic- 
tures and  listening  to  jokes  increased  both  the  rapidity  of  the 
breathing  and  of  the  pulse. 

C.    Directed  Introspection. 

Material  and  Reagents,  Copies  of  Kemble's  comic  picture 
"Spring,  Spring,  (^ntle  Spring,"*  which  appeared  in  Life, 
April  23,  1903,  and  copies  of  the  questionary  were  submitted  to 
each  of  sixty  students  (thirty  men  and  thirty  women,  referred 
to  in  the  report  by  their  initials)  attending  lectures  at  Stanford 
University  on  the  Psychology  of  the  Emotions.  Throughout 
this  investigation  it  has  been  observed,  doubtless,  that  the 
reagents  have  largely  been  my  students.  I  wish  here  to  thank 
them  all  for  the  interest  and  careful  thought  they  have  invari- 
ably given  to  this  work. 

The  questionary  was  also  applied  by  two  of  the  above  re- 


^  Through  a  mistake,  the  legend  in  the  making  of  my  block  was  re- 
duced to  ''Spring,  Gentle  Spring."  The  picture  is  reproduced  in 
Plate  VI  through  the  courtesy  of  the  Life  Publishing  Company. 
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agents — Mrs.  J.  C.  Bjrrd  (J)*  and  Miss  Marie  S.  Burnham 
(M),  seniors  in  Stanford  University  and  students  in  the  Kng- 
Usli  department, — to  the  sixteen  comic  pictures  illustrating  an 
article  by  Thomas  E.  Curtis  entitled  "Some  American  Humor- 
rous  Artists,"  which  was  published  in  ''The  Strand  Maga- 
zine^ March,  1902.  The  sixteen  comic  pictures  of  the  above 
article  are  referred  to  in  the  order  in  which  they  occur  by  the 
Roman  numerals  I  to  XVI.  f 

All  the  data  obtained  by  using  the  questionary  as  above  in- 
dicated were  tabulated  and  all  final  conclusions  are  based  upon 
the  results  obtained  from  both  sets  of  papers. 

The  Questionary.  The  following  questionary  bears  directly 
upon  the  historical  phase  of  the  comic  and  was  formulated  with 
a  view  to  testing  the  various  theories  that  have  arisen  regard- 
ing the  fundamental  elements  in  the  comic  impression.  It  was 
for  this  reason  that,  as  far  as  practicable,  the  original  wording  of 
the  theories  was  preserved: 

1.  (a)  Look  at  the  picture  and  note  carefully  yonr  ideas  and  feel- 
ines  and  state  what  first  strikes  yon. 

(b)  If  the  pictnre  is  funny  state  what  muscular  movements  (of  the 
eye,  head,  arms,  etc.),  you  observed  in  connection  with  yonr  feeling 
of  amusement  and  which  occurred  first.  Also  any  change  in  breath- 
ing, heart  beat,  pulse,  etc. 

(c)  Do  you  find  vourself  imitating  any  of  the  movements  (or  appar- 
ent movements)  of  the  person  or  objects  in  the  picture? 

(d)  In  connection  with  the  picture  do  you  have  any  auditory,  optic, 
gustatory  (taste),  olfactory  (smell),  tactile  or  other  sensations?^  If 
so,  what  is  their  relation  to  the  funniness  of  the  picture? 

(e)  Have  you  any  associations  in  connection  with  this  picture? 

(f)  Does  the  funniness  grow  out  of  these  associations? 

2.  Make  a  judgment  upon  this  picture  making  use  of  one  of  the  fol- 
lowing terms:  o,  not  funny  or  indifferent  as  regards  funniness;    i, 
undecided  whether  funny  or  not  (c,  b,  a);  3,  slightly  funny  (c,  b,  a); 
3,  moderately  funny  (c,  b,  a);  4,  very  funny  (c,  b,  a);  5,  exceedingly  I 
funny  Tc,  b,  a).  1 

3.  (a)  Do  you  feel  like  laughing  at  this  pictnre? 

(b)  When  tempted  to  laugh  do  you  find  yourself  restraining  or  en- 
couraging yourself  to  do  it?    Why? 

^I  wish  here  to  thank  Mrs.  Byrd  not  only  for  the  laborious  care 
with  which  she  and  Miss  Burnham  applied  the  questionary  to  the  six- 
teen pictures  but  also  for  helping  me  to  tabulate  and  get  into  accessi-  s 
ble  form  the  results  obtained.  ^ 

^I  use  the  word  sensation  here  for  what  is,  strictly  speaking,  per- 
haps, a  memory  image.  This  was  only  done  in  order  to  obtain  aata 
which  had  a  decided  character  of  reality.  Whether  any  consideration 
except  the  practical  one  mentioned  would  lead  to  the  use  of  the  word  | 

in  such  connections  is  a  matter  for  future  investigations  in  aesthetics 
to  determine,  it  seems  to  me.  (See  Lipps:  ^sthetische  Einfiihlung. 
ZftV./.  Psy.  u.  Phys.  d.  Sinnesorg,  22,  1900.  Witasek:  Zur  psycholo- 
gischen  Analyse  der  ^sthetischen  Einfiihlung,  Zeit.  /.  Phys.  etc.,  25, 
1901.  Alexander:  Some  Observations  on  Visual  Imagery,  Psy,  Rev, 
XI,  1904,  324.) 
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(c)  Does  everything  that  is  comic  in  this  picture  make  yon  laugh 
or  feel  like  langhing? 

(d)  Is  everything  in  it  that  makes  yon  laugh  or  feel  like  laughing 
comic? 

(e)  Suppress  entirely  your  tendency  to  laugh  at  the  picture  and  give 
a  judgment  on  it  in  terms  given  in  question  2. 

(f )  Increase  your  tendency  and  do  the  same. 

(g)  If  your  laugh  or  tendency  to  laugh  at  the  picture  differs  from 
that  caused  by  cold,  pain,  tickling,  animal  spirits,  kind  feeling,  self 
satisfaction,  sardonic  smile,  etc.  state  if  possible  in  what  way« 

4.  (a)  Was  there  anything  of  suddenness,  of  unexpectedness,  of  sur- 
prise, or  of  a  release  from  a  state  of  constraint,  in  the  ideas  or  feelings 
which  determined  the  funniness  of  this  picture? 

Cb)  If  so,  is  it  connected  with  the  point  of  the  joke  in  any  way? 

?c)  Does  it  seem  to  yon  that  the  degree  of  funniness  or  the  amount 
of  laughter  is  determined  by  the  suddenness,  newness,  unexpected- 
ness or  surprise  ? 

(d)  The  term  "stale  "  is  often  applied  to  a  joke«.^as  it  any  signifi^ 
cance  here? 

5.  (a)  Is  the  perception  of  the  funny  in  this  picture  pleasurable? 
displeasurable?  or  inaiffereut? 

(b)  Is  there  anything  funny  in  this  picture  which  is  not  pleas- 
urable? 

(c)  Is  there  anything  in  the  nature  of  an  alternation  of  feelings  in 
looking  at  it?  that  is,  an  alternation  from  pleasure  to  pain? 

(d)  If  so,  does  it  constitute  the  funniness  or  help  it? 

6.  (a)  Do  you  find  aesthetical  (beautiful,  ugly,  natural,  etc.),  ethical 
(moral),  or  logical  elements  in  the  picture? 

(b)  If  so,  what  are  they,  and  what  is  their  relation  to  the  comic  * 
that  is,  do  they  add  to  or  take  from  it,  or  partially  or  wholly  consti- 
tute it  ? 

7.  (a)  Is  there  a  feeling  of  superiority  on  your  part  in  connection 
with  the  picture? 

(b)  Or  has  anything  been  degraded  or  belittled  in  the  picture? 

(c)  Would  you  dislike  to  be  or  have  your  friends  be  the  person  or 
persons  around  whom  the  comic  of  the  picture  centres?    Why? 

8.  (a)  Is  there  anything  of  oddity,  of  resemblance,  of  congruity,  of 
incongruity  (ascending  or  descending),  of  contradiction,  or  of  contrast, 
connected  with  your  impressions  of  the  picture?  If  so,  what  is  i^ 
nature  ? 

(b)  Does  the  degree  of  funniness  seem  to  depend  upon  the  strength 
of  the  resemblance,  congruity,  incongruity,  contradiction,  or  contrast? 

(c )  Do  you  observe  anything  in  the  way  of  rotation  of  ideas  or  feel- 
ings during  your  examination  of  the  picture? 

(d)  Anything  resembling  tickling  on  the  physical  side? 

9.  (a)  Does  the  picture  appeal  to  your  own  past  experience  and  is 
the  laugh  partly  at  yourself? 

(b)  Would  you  apply  the  term  sympathetic  to  any  of  the  impres- 
sions you  have  from  the  picture  ?    Explain. 

10.  (a)  Is  there  any  particular  thing  in  the  picture  itself  which  de- 
termines its  funniness  ? 

(b)  Can  you  suggest  a  slip^ht  change  in  the  drawing  which  would 
increase  or  decrease  its  funniness  ? 

11.  Do  you  observe  three  stages  in  the  comic  process?  as- — 

(i)  Does  the  preposterousness  or  pervertedness  disconcert  you? 

(2)  Does  the  suspense  or  strain  increase  until  pressure  becomes  very 
great  ? 

(3)  Is  the  illumination  then  complete  and  does  the  pleasure  then 
begin? 
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12.  (a)  What  is  it  that  determines  ^onr  judgment  that  this  picture 
is  funny,  that  is,  is  it  the  ideas,  the  impulse  to  laugh,  the  feeling  of 
surprise  or  expectation,  the  feeling  of  pleasure,  or  what? 

(d)  In  stating  how  funny  this  picture  is  are  you  conscious  of  com- 
paring it  with  any  other  remembered  or  imagined  picture  ? 

(c)  If  so,  in  what  respects?  < 

(d)  If  not,  what  determines  how  funny  it  is?  - 

13.  (a)  What  is  the  point  of  the  joke  in  this  picture? 
(b)  Formulate  a  theory  of  the  comic  based  upon  your  examination 

of  this  picture,  that  is,  give  the  constellation  of  feelings  and  ideas 
entering  into  that  which  gives  you  the  impression  of  funniness. 

14.  Which  of  the  following  terms  do  you  find  most  applicable  to  this 
picture — funny,  laughable,. witty,  humorous,  satirical,  burlesque,  droll, 
parody,  ludicrous,  ridiculous,  ironical,  comical,  nonsensical,  silly, 
caricature,  cartoon?    (Lilly,  Fortnightly  Rev,,,  LIX,  724.) 

15.  (a)  At  the  end  of  answering  these  questions  make  a  judgment 
on  the  picture  using  the  terms  given  in  question  2. 

(b)  Do  you  feel  as  much  like  laughing  and  are  the  physiological 
phenomena  as  strong  as  in  looking  at  the  picture  first  ? 

(c)  Are  you  using  the  word  funny  with  the  same  significance  in  giv- 
ing your  judgment  now? 

16.  (a)  Which  of  the  following  theories  of  the  comic  partially  or 
wholly  explain  the  funniness  of  the  picture  you  are  examining  ?  In 
each  case  point  out  fully  in  what  respects. 

Aristotle  (Poetics,  ch.  V).  "Comedy  is  an  imitation  of  the  more 
worthless  characters,  yet  not,  however,  in  respect  to  every  badness ; 
but  the  laughable  is  a  part  of  the  ugly,  for  the  laughable  is  in  the 
nature  of  a  missing  of  the  target,  and  ugliness  which  is  without  pain 
and  not  destructive.*' 

Quintilian,  ^Institutions  of  Oratory,  I,  Bk.  VI.)  "A  saying  that 
causes  laughter  is  generally  based  on  false  reasoning,  has  always  some- 
thing low  in  it,  and  is  never  honorable  to  the  subject  of  it.'* 

Hobbes  (Leviathan,  Part  I,  6;  Human  Nature,  IX,  13):  **  Laughter 
is  nothing  else  but  sudden  glory  arising  from  some  sudden  conception 
of  some  eminency  in  ourselves  by  comparison  with  the  infirmities  of 
others  or  with  our  own  formerly.**  *'The  passion  of  laughter  pro- 
ceedeth  from  a  sudden  conception  of  some  ability  in  himself  that 
langheth.  Men  laugh  at  the  infirmities  of  others,  by  comparison 
wherewith  their  own  abilities  are  set  off  and  illustrated.**  .  .  .  'iThe 
same  thing  is  no  more  ridiculous  when  it  groweth  stale  or  usual ;  what- 
soever it  be  that  moveth  laughter,  it  must  be  new  and  unexpected.** 

Groos  (Einleitung  in  die  ^sthetik^  376):  **In  the  comic  there  is 
an  object  given  us  which  we  hold  for  something  perverted  (  Verkehrtes) 
and  tnerefore  consider  with  a  feeling  of  superiority.  Negatively  it  is 
accordingly  desirable  that  in  looking  at  such  an  object  neither  fear, 
nor  sympathy  arise  because  then  the  enlivening  effect  must  necessarily 
remain  absent.**    (For  criticism  see  Lipps,  Ch.  II.) 

Bain  (The  Emotions  and  the  Will,  260) :  **  The  occasion  of  the  ludi- 
crous is  the  degradation  of  some  person  or  interest  possessing  dignity, 
in  circumstances  that  excite  no  other  strong  emotion.  The  element 
of  the  genuine  comic  is  furnished  by  those  dignities  that,  from  some 
circumstance  or  other,  do  not  command  serious  homage*** 

Kant  (Kritik  of  Judgment,  par.  54):  "Laughter  is  an  affection  aris- 
ing from  a  sudden  transformation  of  a  strained  expectation  into  noth- 
ing.** .  .  .  "  A  jest  must  contain  something  that  is  capable  of  deceiv- 
ing for  a  moment.  Hence  when  the  illusion  is  dissipated  the  mind 
turns  back  to  try  it  once  again  and  thus  through  a  rapidly  alternating 
tension  and  relaxation  it  is  jerked  back  and  put  into  a  state  of  oscilla- 
tion." 
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Hoejfding  (Ontlines  of  Psycbology,  296):  "Everything  ridiculous 
has  this  in  common,  that  something  weak  suddenly  appears  in  all  its 
significance  through  contrast  to  a  superior  power.  The  ridiculous 
presupposes  that  for  a  moment  we  have  let  ourselves  be  duped,  puz- 
zled, deceived  by  an  illusion,  or  excited  by  an  expectation,  and  that 
the  whole  affair  is  all  at  once  changed  into  a  mere  nothing."  .... 
"The  effect  of  a  contrast,  on  which  the  ridiculous  depends,  results 
from  a  sudden  conjunction  of  two  thoughts  or  two  impressions,  each 
of  which  excites  a  feeling,  and  the  second  of  which  razes  what  the 
first  erects."    .   .   .     "In  humor  there  is  a  substratum  of  sympathy." 

Lipps  (Kotnik  und  Humors  44).  "The  comic  arises,  if,  in  place  of 
something  expected  to  be  important  and  striking,  and  under  the  pre- 
supposition indeed  of  the  thought  sequence  which  was  to  be  expected, 
something  making  less  impression  for  us,  for  our  feeling,  for  our  per- 
ception, for  our  present  understanding,  arises."  ^^^  criticism  see 
Sully,  Prolegomena  to  a  Theory  of  Laughter,  Phil,  Kev.^  IX,  1900, 371- 

378.) 
Spencer  (The  Physiology  of  Laughter,  463):    "Laughter  naturally 

results  only  when  consciousness  is  unawares  transferred  from  great 

things  to  small — only  when  there  is  what  we  may  call  a  descei^ing 

incongruity." 

*  Marshall^  (Esthetic  Principles,  165):  "In  the  ludicrous  there  are 
transitions  from  mental  processes  involving  effort  to  others  where 
the  same  energy  will  produce  greater  effect."  .  .  .  "We  have  a 
tendency  under  such  circumstances  to  laugh,  or  at  least  to  smile,  un- 
der the  pleasurable  excitement," 

Ziegler  (Das  Komische^  11):  "  Three  moments  or  movements  can 
be  distinguished  in  the  comic,  i.  Purposelessness  of  the  mechanical 
process.  2.  Inversion  of  purpose  through  the  purposeless  process.  3. 
Purpose  in  the  inversion."  .  .  .  "The  comic  is  a  purposeless  oc- 
currence which  through  inversion  of  purpose  calls  forth  the  idea  of 
purpose." 

Hecker  (^Physiology  und  Psychologie  des  Lachens  und  des  Komis- 
chen)\  "In  connection  with  what  is  comic  there  are  one  or  more 
ideas  which  on  account  of  their  agreement  and  disagreement  with  the 
logical,  practical  and  ideal  norms  (standards)  may  give  rise  to  equally 
strong  feelings  of  pleasure  and  displeasure."  .  .  .  "In  the  comic 
a  pleasant  and  unpleasant  feeling  is  aroused."  .  .  .  "In  the  comic 
is  an  intermittent,  rhythmically  interrupted  pleasurable  excitation." 

*  Locke  describes  wit  "as  lying  mostly  m  the  assemblage  of  ideas  and 
putting  those  together  with  quickness  and  variety  wherein  can  be- 
found  any  resemblance  or  congrnity,  whereby  to  make  up  pleasant 
and  agreeable  visions  in  the  fancy." 

Schopenhauer  (The  World  as  Will  and  Idea,  Vol.  II,  viii):  "The 
ludicrous  is  the  unexpected  subsumption  of  an  object  under  a  concep- 
tion which  in  other  respects  is  different  from  it,  and  accordingly  the 
phenomena  of  laughter  always  signifies  the  sudden  apprehension  of 
an  incongruity  between  such  a  conception  and  the  real  object  thought 
under  it,  thus  between  the  abstract  and  the  concrete  object  of  percep- 
tion." 

Kraepelin  (Zur  Psychologie  des  Komischeny  Phil,  Slud,,  11,361): 
"That  unexpected,  intellectual  contrast  acts  in  the  direction  of  the 
comic,  which  awakens  in  us  a  struggle  of  aesthetic,  ethical,  or  logical 
feelings  in  which  pleasure  predominates."  (For  criticism  see  Lipps, 
Ch.  III.) 

Wundt  {GrundzUge  der  physiologischen  Psychologies  4te  Auji.y  II, 

1  Theories  starred  were  not  in  the  original  questionary. 
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349):  "The  single  ideas,  which  form  a  whole  of  the  perceived  or 
thought  in  the  comic,  stand  in  subordination  to  each  other  or  with  a 
kind  of  connection  partly  in  apposition,  partly  in  agreement,  and  thns 
there  arises  a  rotation  (Wechsel)  of  feelings  in  which,  however,  the 
positive  side,  pleasnre,  not  only  controls  (verherrschi)  but  is  experi- 
enced {zur  Geltung  komtnt)  also  in  a  particularly  strong  manner,  be- 
cause it,  like  all  feelings,  is  increased  {tvird gehoben)  through  imme- 
diate contrast." 

•  Melinaud  {Revue  des  Deux  Mondes,  XXVII,  626):  Summary  of 
several  theories :  That  which  makes  us  laugh  is  that  which  violates 
traditional  usage.    (Penjon,  Revue  Philosophique^  etc.). 

Ribot  (Psycholo^  of  the  Emotions,  351-357)  accepts  both  theory  of 
superiority  and  of  incongruity  (L.  Dumont,  Des  Causes  du  Rire)  as 
meeting  distinct  cases,  but  thinks  sympathy  mitigates  feeling  of 
superiority  in  higher  forms. 

Sully  (The  Psychology  of  Laughter;  The  Human  Mind,.II,  148-153): 
''  It  is  uncertain  whether  the  sources  of  the  ludicrous  effect  can  be  re- 
duced to  one.**  (Dugas,  Psychologie  du  Rire^  holds  a  similar  view.) 

Kemble's  picture  **Spring,  Gentle  Spring"  (which  will  fre- 
quently be  designated  as  the  Kemble  picture)  proved  very  sat- 
isfactory. In  every  instance  the  students  in  answering  question 
2  judged  it  funny  in  degrees  varying  from  2  b  (slightly  funny) 
to  5  a  (the  highest  point  of  exceedingly  funny).  One  student 
was  uncertain  at  first  but  later  gave  a  judgment  of  3  a  (mod- 
erately funny  in  the  highest  degree).  The  following  table,  the 
first  line  of  which  gives  the  judgments  and  the  second  the  per 
cent  of  the  students  giving  that  particular  judgment,  shows  how 
the  picture  was  rated. 


Tabi«b  XIX. 

Judgments. 

5a 
10 

5b 
5 

5c 
10 

4a 
33-3 

4b 
13-3 

4c 
10 

3a 
5 

3b 
6.6 

3C 
1.6 

2a 
1.6 

2b 

1.6 

2C 

la 

lb 

ic 

? 
1.6 

0 

Per  cent. 

I 


All  the  Strand  pictures  were  judged  more  of  less  funny  by  J 
in  answering  question  2.  M  found  three  of  the  pictures  not 
funny  and  in  general  her  judgments  were  lower  than  those 
of  J. 

Initial  Source  of  Fun,  As  a  whole  the  reports  on  the  Kem- 
ble picture  give  the  impression  that  the  judgment  is  based  upon 
the  complete  comic  conception;  but  an  examination  of  the 
answers  to  question  (i  a)  reveals  the  fact  that  almost  two- 
thirds  (38)  of  the  students  noticed  at  once  some  fuuny  detail 
before  they  caught  the  full  sense  of  the  joke.  It  is  significant 
that  in  all  the  above  cases  save  three,  the  judgment  falls  wifhin 
the  high  marks  4  and  5  (very  funny  and  exceedingly  funny). 
On  the  other  hand,  only  a  few  of  those  who  mention  no  special 
detail  as  having  attracted  their  immediate  attention  give  high 
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judgments.  The  fanny  detail  first  seen  donbtless  often  starts 
the  laugh  and  thus  creates  conditions  favorable  to  the  full  and 
hearty  appreciation  of  the  joke.  One  of  many  to  note  the  com- 
ical attitudes  first,  writes :  "  The  ridiculous  positions  of  these 
animals  [lambs  and  rooster]  seems  to  arouse  the  sense  of  the 
comic  in  me. ' '  Of  those  who  are  attracted  at  once  by  the  ludi- 
crous expressions,  the  verdict  is  almost  unanimous  that  this  is 
what  starts  the  laugh.  The  following  is  typical :  "  At  my  first 
glance  at  the  comic  picture  it  did  not  strike  me  as  being  funny, 
but  after  I  had  looked  at  it  for  about  a  half  a  second  ...  I  no- 
ticed the  humorous  grin  on  the  faces  of  the  animals  and  I 
laughed  until  I  thought  I  really  must  be  foolish."  The  fact — 
that  the  feeling  of  amusement  frequently  arises  from  a  detail 
rather  than  from  the  conception  as  a  whole ^  and  that  this  initia- 
tory feeling  doubtless  adds  greatly  to  the  comic  effect  received 
later  from  that  which  properly  speaking  constitutes  the  joke ^  is 
fiirther  sustained  by  the  reports  ft-om  the  sixteen  pictures.  J., 
who  invariably  notes  some  special  centre  of  fun  at  the  begin- 
ning, consistently  judges  the  respective  pictures  higher  than 
M.,  who  does  this  less  than  one-half  the  time. 

Movements  in  Relation  to  the  Comic  Impression, 

I.  Muscular  Movements.  In  every  case  save  three  the  feel- 
ing of  amusement  caused  by  the  picture  was  accompanied  by 
muscular  movements,  varying  in  number  and  complexity  from 
the  slight  smile  that  involves  but  the  muscles  of  the  face,  to  the 
hearty  laugh  that  brings  into  play  almost  all  the  muscles  of  the 
body. 

While  there  is  great  diversity  in  the  individual  reports  as  re- 
gards these  movements,  the  combined  results  indicate  a  certain 
regularity.  Roughly  tabulated  they  fall  into  the  following  cate- 
gories, in  the  order  given  and  with  the  frequency  suggested  :  * 

1.  The  smile,  beginning  with  the  muscles  of  the  mouth  and 
extending  to  those  of  the  eyes.     [Almost  invariable.] 

2.  The  throwing  back  of  the  head.     [Frequent.] 

3.  A  deep  breath  before  the  laugh.     [Occasional.] 

4.  *'  The  laugh,  beginning  in  the  throat  and  passing  to  the 
diaphragm,"  **the  downward  movement  of  the  diaphragm," 
followed  by  the  *'  rise  of  the  internal  organs,"  and  the  expul- 
sion of  the  air  from  the  lungs  in  short  successive  **  gasps," 
"chuckles,"  or  "explosive  sounds."  [Laugh,  almost  invari- 
able ;  other  phenomena  occasional  with  individual  students  but 
practically  constant  with  J  on  the  sixteen  pictures.] 

1  The  classification  which  follows  is  taken  directly  from  Mrs.  Byrd's 
report  on  these  movements.  It  is  interesting  because  it  confirms 
Spencer's  observations  (See  Physiology  of  Laughter)  with  which  Mrs. 
Byrd  was  not  acquainted  at  the  time  she  handed  the  report  to  me. 
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5.  The  bodily  movements  accompan3ring  the  laagh,  indi- 
cated by  snch  expressions  as — **swa)dng  back  and  forth," 
*  *  convulsed  with  laughter, "  '  *  doubling  up, ' '  etc.    [Frequent.] 

6.  Increased  respiration.     [Very  frequent.] 

7.  Increased  blood  flow.     [Frequent.] 

8.  The  throwing  out  of  the  legs  and  arms,  the  violent  slap- 
ping down  of  the  hands,  and  similar  movements.    [Occasional.] 

A  comparison  of  the  judgments  given,  with  the  reports  on 
the  above  phenomena  in  individual  cases,  reveals  the  fact  that 
the  funniness  decreases  with  the  number  and  complexity  of  the 
movements.     The  table  below  makes  this  clear  at  a  glance. 

Tabia  XX. 


Character  of  Muscular  Movements. 

Corresponding 
Judgments. 

Time  of 
Occurences. 

Laugh,  accompanied  by  other 
marked  muscular  movements. 

5a,  b,  c, 
4a,  b,  c. 

15 
33 

Movement  of  facial  muscles  in- 
volved in  smile,  and  muscles 
involved  in  respiration. 

3a 
3b 

3C 

?  (afterwards  3a) 

3 

2 

I 
I 

Smile. 

2a 
2b 

I 
i 

Little  or  no  impulse  to  smile, 
and  no  muscular  movements. 

4a 
3b 

I 

2 

With  a  single  exception,  readily  explainable  by  the  nature  of 
the  associations  aroused,  the  high  judgments  4  and  5  are  found 
in  connection  with  the  **  laugh,  accompanied  by  other  marked 
muscular  movements.'*  The  students  themselves  were  some- 
times aware  of  the  fact  that  movement  helped  the  comic  effect. 
H.  W.  says,  for  example,  that  he  has  an  almost  irrepressible 
desire  to  yell  **  whoop  la,'*  and  that  it  helps  him  appreciate  the 
fun  of  the  picture  because  **  there  is  so  much  movement  in  it." 
The  two  others  who  record  no  physiological  phenomena  yet 
give  a  judgment *3  b  (moderately  funny),  both  admit  that  they 
purposely  refrain  from  laughing — one  because  she  considers  it 
**  a  waste  of  time  to  laugh,"  the  other  because  **  it  seems  too 
silly."  A  comparison  of  the  judgments  given  at  the  close  of 
the  experiment,  with  the  presence  of  the  laugh  and  accompany- 
ing physiological  changes,  adds  fresh  data  to  the  results  already 
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obtained.  In  every  case  bat  three,  where  a  high  judgment  is 
given  at  the  end,  the  students  still  experience  the  desire  to 
laugh  in  varying  degrees,  and  physiological  phenomena  more 
or  less  marked,  according  to  the  variations  in  the  judgments. 
In  the  five  cases  where  there  is  an  increase  in  funniness  re- 
corded, there  is  a  corresponding  increase  in  the  impulse  to 
laugh  and  in  attendant  muscular  movements.  On  the  other 
hand,  where  the  final  judgment  is  low  or  the  funniness  has 
ceased  entirely,  there  is  a  conspicuous  absence  of  all  such 
physiological  changes. 

The  reports  fi'om  the  sixteen  pictures  furnish  further  proof 
that  the  presence  of  muscular  movements  enhances  the  appre- 
ciation of  the  comic.  With  both  reagents,  when  the  pictures 
were  rated  high,  the  experience  was  accompanied  by  the  laugh 
and  physiological  phenomena.  But  with  the  nine  judgments 
falling  below  2  b  (slightly  funny)  no  movements  are  recorded 
except  in  one  instance — ^J  rates  picture  III,  as  2  c  and  is  con- 
scious of  a  **slow  smile." 

The  foregoing  results  lead  to  the  conclusion,  that  muscular 
movement  is  an  important  element  in  the  experience  which  we  call 
the  comic^  and  that  as  regards  number  and  complexity  such  move- 
ments run  parallel  with  the  strength  of  that  experience. 

2.  Imitative  Movements.  The  results  show  that  the  Kemble 
picture  was  peculiarly  fitted  to  bring  out  imitation  as  a  factor 
in  the  comic.  Of  the  sixtj'  students  all  but  nine  report  that 
they  felt  distinct  imitative  impulses.  Thirty-seven  felt  a  strong 
tendency  to  skip  about  and  frolic  with  the  animals ;  twenty- 
three  smiled  with  the  faces  or  took  on  their  comical  expressions  ; 
twelve  experienced  both  of  these  impulses  ;  and  five  tended  to 
assume  the  attitude  of  some  object  in  the  picture.  All  this 
seems  to  point  to  imitation  as  a  factor  to  be  reckoned  with  in 
the  study  of  the  comic.  A  comparison  of  the  individual  re- 
ports with  the  judgments  shows  that  the  highest  appreciation 
of  the  comic  is  always  found  in  conjunction  with  the  most  pro- 
nounced imitative  tendencies  ;  and  further,  that  the  degree  of 
funniness,  in  this  picture,  is  largely  influenced  by  the  nature 
and  complexity  of  the  imitation.  The  results  of  this  compari- 
son appear  in  Table  XXI.  In  I  are  given  the  judgments  of 
those  who  have  a  tendency  to  gambol  about  with  the.  animals 
and  to  smile  with  the  smiling  faces  in  the  picture.  In  II  the 
judgments  of  those  who  have  a  tendency  to  gambol  about  with 
the  animals,  accompanied  by  a  corresponding  joyous  feeling 
but  by  no  conscious  tendency  to  imitate  the  smiling  faces.  In 
III  the  judgments  of  those  who  have  a  tendency  to  imitate  the 
smile  or  comical  expression  on  the  faces  but  with  no  other  imi- 
tative tendencies.  In  IV  the  judgments  of  those  who  have  a 
tendency  to  assume  the  attitude  or  imitate  the  movement  of 
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some  one  object  in  the  picture.  In  V  the  judgments  of  those 
who  have  no  tendency  whatever  to  imitation.  The  figures  in 
the  columns  under  the  judgments  5  a,  5  b,  etc.,  indicate  the 
number  of  times  the  particular  judgments  occurred. 

Tabia  XXI. 


f 


Character 
of  imitative 
impulses. 

sa 
3 

5» 
4 

5C 
3 

4a 

I 

4b 

4C 
I 

3a 

3II 

3C 

2a 

2b 

2C 

la 

It) 

IC 

? 

0 

Total  num- 
ber of 
judgments. 

Range  of 
judgments. 

I 

12 

5a -4c 

II 

2 

I 

2 

12 

5 

2 

I 

25 

5a -3b 

III 

6 

4 

I 

II 

4a-4c 

IV 

1 
i 

2 

I 

I 

I 

• 

5 

4a -2b 

V 

1 
1 

I 

I 

2 

3 

I 

I 

9 

4b-? 

In  I,  where  there  is  a  combination  of  imitative  impulses,  that 
is,  the  tendency  to  spring  about  and  the  tendency  to  smile,  the 
range  of  judgments  is  limited  to  the  high  marks  4  and  5.  Of 
the  twelve  listed,  ten  fall  within  the  highest  (5  a,  b,  c).  In 
II,  where  there  is  a  tendency  to  imitate  the  springing  move- 
ment but  not  the  smile,  the  range  is  wider.  5a-3b.  But  nine- 
teen of  the  twenty-five  fall  within  the  second  highest  mark  (4a, 
b,  c).  In  III,  where  the  smile  alone  is  imitated,  the  entire 
eleven  fall  within  4,  six  of  them  reaching  the  highest  degree, 
4a.  IV,  where  there  is  diversity  in  the  imitation,  naturally 
shows  a  wider  range  of  judgments,  4a-2b.  The  two  who  give 
the  high  mark  4a  felt  themselves  running  with  the  man  to  es- 
cape from  the  bull.  The  funny  associations  aroused  in  both 
cases  by  the  incident,  probably  Account  for  the  high  judgments. 
On  the  other  hand,  the  two  who  gave  the  low  judgments  ex- 
perienced an  imitation  which  involved  a  strongly  counteracting 
sensation. 

This  brings  us  to  a  point  which  should  be  mentioned. 
Throughout  this  investigation  it  has  been  observed  that 
wherever  the  imitative  impulse  is  found  in  connection  with  a 
tendency  to  inhibit  movement,  the  judgment  is  invariably  low. 
The  cases  mentioned  in  IV  are  conspicuous  examples.  The 
one  who  gives  the  judgment  3c,  feels  a  tendency  to  assume  the 
attitude  of  the  rooster,  but  she  also  experiences  fear  (says  she 
can  feel  the  ** smooth,  soft,  slimy  snake**  and  it  makes  her 
**  shudder  " )  which  is  paralyzing  in  its  nature  ;  another,  whose 
judgment  is  2b,  says  that  be  instinctively  imitates  the  piper 
and  immediately  feels  himself  **  grow  drowsy.*'     Another  case 
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in  point  is  the  single  low  judgment  (3b)  among  those  who  felt 
the  impulse  to  spring  abont.  This  student  says:  ''I  felt  a 
slight  tendency  to  imitate  the  dancing  lamb/*  but  ''when  I 
looked  at  the  birds  I  had  a  feeling  of  trying  to  soar  and  being 
weighted  down  by  that  burdensome  spring.''  And  M,  who 
worked  on  the  sixteen  pictures,  after  looking  at  picture  IV  of 
the  Strand  set,  writes,  •  *  I  held  my  breath  in  suspense  with  the 
actor  and  experienced  a  sinking,  discouraged  feeling/'  These 
and  other  instances,  seemed  to  indicate  that  any  sensation  which 
arises  from  an  inhibition  to  motion  tends  to  decrease  thefunniness 
of  the  experience. 

Of  all  the  imitative  movements,  the  smile  has  the  most  im- 
mediate and  the  most  lasting  effect  on  the  final  comic  impres- 
sion, as  expressed  in  the  judgment.  As  has  been  indicated 
elsewhere  the  imitative  smite  doubtless  often  starts  the  laugh  be- 
fore the  real  point  of  the  joke  is  apprehended,  thereby  creating 
conditions  conducive  to  a  fuller  appreciation  of  the  humor  of 
the  whole  situation.  P.  C.'s  experience  may  serve  as  a  type. 
She  says:  '*The  fact  that  all  the  animals  in  the  picture  seem 
to  be  laughing  makes  me  want  to  laugh  at  once."  Further, 
this  imitative  smile  not  only  starts  the  laugh,  invariably  fol- 
lowed by  the  high  judgment,  but  occasionally  it  seems  to  be 
the  only  source  of  fun  in  the  picture.  P.  W.,  who  sees  * 'abso- 
lutely nothing  funny  in  the  whole  thing  but  the  comical  ex- 
pression on  the  faces, ' '  rates  his  experience  as  3b.  Two  others, 
who  declare  themselves  at  once  as  ''disgusted  at  such  non- 
sense/' catch  the  broad  smile  of  the  moon  and  seem  forced  to 
give  the  high  marks  4c,  4a.  The  reports  from  the  sixteen  pic- 
tures furnished  two  interesting  parallels.  J  in  connection  with 
picture  III,  and  M  in  V,  are  prompted  by  strong  ethical  feel- 
ings to  denounce  the  situation  depicted — ^age  ridiculed  by  youth 
— but  are  forced  over  and  over,  in  spite  of  themselves,  to  laugh 
with  the  boys  until  they  give  higher  judgments  at  the  end 
than  they  did  at  the  beginning.  Not  only  does  this  imitation 
of  the  smile  make  the  whole  experience  funnier,  but  it  serves 
to  keep  it  so.  Scattered  throughout  the  reports  are  references 
showing  that  the  fun  is  continwaUy  being  revived  by  the  sympa- 
thetic smile.  For  example,  P.  G.  gives  her  judgment  of  the 
picture  in  the  beginning  as  5c.  Throughout  her  report  she 
refers  directly  or  indirectly  to  this  imitative  tendency  and  at 
the  close  she  rates  the  picture  as  5c,  her  original  judgment. 
When  we  remember  that  this  questionary  required  long  and 
close  analysis,  we  cannot  be  surprised  that  with  the  majority 
of  the  students  the  funniness  decreases  greatly  or  vanishes  en- 
tirely toward  the  end  of  the  experiment.  Notwithstanding 
this,  the  twenty- three  who  feel  the  tendency  to  imitate  the  smile 
give  comparatively  high  judgments  at  the  end.     Only  one  falls 
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below  ''moderately  funny/*  and  the  student  giving  this  was 
familiar  with  the  picture  before  the  work  was  begun.  It  is 
significant  to  note  that  nine  of  these  twenty-three  judgments 
are  as  high  as  the  initial  ones,  two  are  higher,  and  the  remain- 
ing eleven  show  a  slight  decrease,  in  no  instance  to  be  com- 
pared to  the  falling  off  indicated  in  the  reports  of  those  who 
experience  no  tendency  to  smile.  From  these  reports  and  the 
results  of  the  experiments  of  Series  4,  (i)  we  are  better  able  to 
understand  why  the  comic  mask  was  worn  in  Greek  comedy, 
why  the  comedians  on  our  stage  often  precede  their  jokes  by  a 
smile  or  lau8:h,  and  why  certain  funny  stories  related  in  the 
very  same  words  sometimes  seem  in  one  case  much  funnier 
than  in  the  other. 

Finally,  since  it  may  be  argued  against  the  conclusions  here 
drawn  on  imitation  as  a  potent  factor  in  the  comic  impression, 
that  this  picture  is  especially  adapted  to  imitation  of  move- 
ments peculiarly  conducive  to  a  joyous  state,  and  that  the  con- 
clusions reached  in  this  experiment  will  not  hold  good  in  other 
cases,  it  is  very  important  to  note  at  this  point  that  the  results 
from  the  varied  material  of  the  Strand  pictures  are  even  more 
convincing  than  those  from  the  Kemble  picture.  With  both 
reagents,  wherever  the  judgment  rises  above  the  * 'slightly 
funny*'  mark,  there  is  imitation,  varying  in  nature  and  com- 
plexity according  to  the  degree  of  funniness.  Below  this  mark 
there  is  none  recorded.  J,  who  imitates  every  smile  or  takes 
on  the  comic  expression  depicted,  consistently  rates  the  indi- 
vidual pictures  much  higher  than  M,  who  feels  this  tendency 
but  five  times.  Further,  these  five  instances  represent  M*s 
highest  judgment,  and  in  each  case  the  pictures  grow  funnier 
toward  the  end.  J's  records  also  sustain  the  point,  that  the 
constant  recurrence  of  the  imitative  smile  renews  the  humor  of 
the  whole  situation. 

From  this  investigation,  then,  it  seems  safe  to  conclude: — 
that  imitation  enters  as  a  factor  in  the  comic  impression ;  and 
that  the  number,  intensity ,  and  character  of  the  imitative  tenden- 
cies determine,  to  an  appreciable  extent,  the  degree  and  persistency 
of  the  comic  experience. 

The  part  taken  by  imitation  in  the  comic  impression  was, 
however,  still  further  investigated.  Twenty-seven  reagents, 
seven  of  whom  had  taken  part  in  answering  the  questionary, 
who  found  the  Kemble  picture  funny,  were  asked  to  imitate 
the  movements  represented  in  the  picture  and  to  state  whether 
it  increased  or  decreased  its  funniness.  Twenty  reported  an 
increase,  two  a  decrease  and  five  no  change  in  funniness. 
Again,  the  picture  (Plate  VII)  which  had  been  drawn  in  two 
sizes  and  the  larger  of  which  had  been  more  frequently  judged 
funnier  (See  p.  70),  was  shown  to  many  persons  and  they  were 
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asked  in  case  they  obsen^ed  imitative  movements  to  state  in 
connection  with  which  one  these  movements  were  more  fre- 
quently present  or  stronger.  The  almost  invariable  answer 
was  in  connection  with  the  larger,  that  is,  the  one  which  had 
been  most  frequently  judged  funnier.  The  conscious  imitation 
of  the  movements  represented  in  this  picture  also  increased  the 
funniness.  Finally,  a  mass  experiment  was  made  in  which  the 
pictures  in  Kerable's  ** Pickaninnies'*  were  used  as  material  and 
ten  reagents,  six  of  whom  had  worked  at  least  a  year  in  the 
laboratory,  took  part. 

Each  reagent  was  shown  the  pictures  in  turn,  the  legends 
having  been  previously  covered,  and  asked  to  give  his  judg- 
ment of  its  degree  of  funniness  by  using  the  terms,  not  ftinny 
(o),  slightly  ftinny  (i),  moderately  fiinny  (2),  very  funny  (3). 
The  reagent  was  also  asked  to  observe  whether  there  were  im- 
itative movements  in  the  (a)  mouth,  (b)  eyes,  and  (c)  other 
parts  of  the  body,  and  to  use  the  terms  no  movements,  slight 
movements,  moderate  movements  and  strong  movements  in 
giving  his  judgments. 

Tabids  XXII. 


No.  of  movemeots 

C 

16 

4 

9 
29 

29 

Co 

M 
20 

5 
39 
31 

Ar 

Ne 

N 

22 

16 

13 
51 
58 

CS 

16 

23 
18 

57 

K 

20 
21 
20 
61 

44 

W 

28 
21 
20 

69 

74 

H 

27 
24 
27 
78 
68 

Ma 

32 

27 
21 

80 
63 

Total 

Month 

24     3^ 

230 

Byes 

12 
10 
46 
38 

iS 

2 

51 
66 

186 

Body 

145 

Total 

561 

Sum  of  judgments 

The  above  table  shows  the  whole  number  of  times  that 
movements  of  the  mouth,  eyes,  and  the  remaining  parts  of  the 
body  occur  in  case  of  each  reagent  and  the  totals  of  such  move- 
ments for  each  and  all  the  reagents. 

The  numbers  in  connection  with  the  total  judgments  were 
obtained  by  assigning  the  values  3,  2,  i,  and  o  to  the  judg- 
ments very  ftinny,  moderately  funny,  slightly  ftinny  and  not 
ftinny,  respectively,  and  then  taking  the  sum  of  the  numbers 
obtained  with  each  reagent  A  careful  comparison  of  the  above 
results  with  all  the  judgments  obtained  in  each  case  seems  to 
justify  this  very  crude  method  of  determining  the  order  in  which 
the  reagents  stand  as  regards  the  degree  of  funniness  of  the 
pictures  as  a  whole. 

The  reagents  arranged  in  the  same  order  as  in  the  table, 
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that  is,  beginning  with  the  one  who  reports  the  smallest  num- 
ber of  movements  and  ending  with  the  one  who  reports  the 
greatest  number,  stand: 

C.  Co,  Ar.  Ne,  N,  CS.,  K.  W.  H,  Ma. 

The  above  reagents  arranged  in  order  in  accordance  with  the 
sum  of  the  numbers  corresponding  to  their  judgments  regard- 
ing the  funniness  of  the  pictures  and  beginning  with  the  one 
who  has  the  lowest  judgment,  stand  as  follows: 

C,  Co,.Ar,  K,  N,  Ma,  CS.,  Ne,  H,  W. 

In  spite  of  the  extreme  crudeness  of  the  method,  the  agree- 
ment between  the  judgments  regarding  the  greater  funniness 
and  the  greater  number  of  movements  reported  is  certainly 
striking,  especially  in  view  of  the  fact,  that  the  four  reagents 
who  agree  best  have  done  work  in  the  psychological  laboratory 
for  a  year  and  that  two  of  them  (C  and  Co)  are  doing  ad- 
vanced work.  These  results  also  show,  by  a  method  more  re- 
liable probably  than  the  questionary,  that  more  imitative  move- 
ments are  present  in  the  case  of  the  reagents  who  give  the 
higher  judgments  and  vice  versa.  Attention  should  be  drawn 
to  the  fact  that  this  conclusion  is  based  upon  the  total  number 
of  movements  and  not  upon  those  of  the  mouth  alone.  In  fact, 
the  mouth  shows  the  widest  divergence. 

It  will  be  seen  from  the  table  that  the  mouth  is  more  prone  to 
imitative  movements  than  other  parts  of  the  body.  The  reports 
of  these  reagents  show,  as  has  been  observed  elsewhere,  that 
imitative  movements  of  the  mouth,  even  if  not  connected  with 
smiling,  often  occur  in  connection  with  a  high  judgment  regard- 
ing the  funniness;  as,  for  example,  in  case  of  picture  39,  '*Aint 
no  mo*  fun/*  etc. 

Table  XXIII,  below,  shows  the  range  of  the  imitative  move- 
ments in  case  of  each  judgment;  that  is,  under  I,  the  per  cent  of 
the  whole  number  of  judgments  of  that  class  in  which  there  were 
no  movements  at  all;  under  II  the  per  cent  where  there  was 
movement  in  one  part  (the  mouth,  eyes  or  other  parts  of  the 
body);  under  III  in  two  parts;  and  under  IV  in  three  parts.  In 
Table  XXIV,  I  gives  the  ratio  of  the  number  of  cases  of  no 
imitative  movements  to  the  number  of  judgments  of  each  of  the 
judgment  categories;  II  the  same  ratio  where  there  are  slight 
imitative  movements;  III  where  there  are  moderate  imitative 
movements;  IV  where  there  are  strong  imitative  movements. 

The  results  of  these  tables  show  that  a  wider  range  of  im- 
itative  movements  is  present  in  case  of  the  higher  judgments; 
that  imitative  movements  of  greater  strength  are  present  in  case 
of  higher  judgments;  that  the  comic  impression  is  not  always 
accompanied  by  imitative  movements  and  conversely. 

Sensations  other  than  those  connected  ivith  movement.  The 
question  regarding  the  sensations  experienced  has  been  very 
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Tablb  XXIII. 


Judgment  categories. 

I 

II 

III. 

IV 

Judgment  o  (.12) 

•45 

•35 

.18 

.02 

Judgment  i  ( .31) 

•13 

.42 

•34 

.11 

Judgment  2  ( .37) 

.08 

•23 

•44 

.25  • 

Judgment  3  (.20) 

.00 

.10 

•38 

•52 

Tabia  XXIV. 


Judgment  categories 

I 

II 

III 

IV 

Judgment  0 

2.25 

•45 

•25 

.07 

Judgment  i 

1-57 

.96 

•39 

.16 

Judgment  2 

1. 13 

1.05 

.64 

•15 

Judgment  3 

•57 

•73 

•98 

•71 

incompletely  answered  in  case  of  the  Kemble  picture.  Of  those 
reporting  below  "very  funny"  only  one  reagent  reports  on  her 
sensations,  and  she  experienced  disagreeable  sensations  in  con- 
nection with  the  snake.  Of  the  fifty  reagents  giving  a  judgment 
above  *  'moderately  funny*  *  but  forty  report.  Thirty-one  of  these 
experience  what  they  csAl  sensations.  They  are  in  many  instan- 
ces evidently  very  weak,  and  as  a  whole  auditory  in  nature. 
Only  eight  gave  an  opinion  of  the  e£fect  of  sensations  on  the 
comic  impression.  Five  of  these  thought  they  helped  it  and 
the  remainder  that  they  had  no  effect.  At  the  close  of  the 
study  the  above  reagents  experiencing  sensations  reported 
them  as  less  strong  or  entirely  wanting.  In  case  of  the  sixteen 
pictures,  J,  whose  judgments,  as  has  been  stated,  are  much 
higher  as  a  whole  than  those  of  M,  has  auditory,  etc.,  sensa- 
tions in  connection  with  thirteen  of  the  sixteen  pictures,  while 
M  experiences  such  sensations  but  twice.  In  general,  J  re- 
ports these  sensations  as  adding  to  the  funniness  but  occasion- 
ally she  finds  that  they  detract  from  it.  In  her  judgment  (3a) 
on  picture  VII  she  says,  for  example,  '*the  Irish  brogue  adds 
to  the  funniness"  but  on  the  picture  IX  (judgment  2c)  *'the 
baby's  cry  (she  is  herself  a  mother)  materially  detracts  from 
it."  The  only  other  picture  upon  which  J  gives  a  judgment 
below  **very  funny"  where  there  were  auditory,  etc.,  sensa- 
tions present,  is  that  upon  which  M  also  gave  a  low  judgment 
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under  similar  conditions.  J  does  not  "see"  as  does  M  the 
breathing  of  the  old  man  but  "hears"  it  and  "feels  hot  and 
ttncomfortable  with  him." 

In  view  of  the  previous  report  it  seemed  desirable  to  obtain 
further  data  along  this  line.  The  Kemble  picture  was  placed 
before  twenty-seven  different  persons  (who  found  the  picture 
funny), — seven  of  whom  had  taken  part  in  answering  the  pre- 
vious questionary. — with  the  following  questions: 

I.  (a)  Do  you  have  any  auditory,  optic,  gustatory  (taste), 
olfactory  (smell),  cutaneous  (sktu),  organic  (muscular,  circu- 
latory, respiratory,  etc.)  or  other  sensations  in  connection  with 
the  picture?  If  so.  state  what  they  are,  (b)  Seek  to  arouse 
such  sensations  as  would  be  in  accordance  with  what  is  repre- 
sented in  the  picture.  If  you  succeed  state  whether  they  in- 
crease or  decrease  the  funniness  of  the  picture. 

z.  Look  at  the  picture  until  it  ceases  to  be  funny,  (a)  Do 
you  have  the  same  sensations  and  imitative  movements  as  at 
first  and  are  they  as  strong?  (b)  If  not,  try  to  arouse  the  sen- 
sations and  imitate  the  movements  and  state  whether  the  fun- 
niness is  revived,  partially  or  wholly,  by  so  doing. 

The  answers  to  the  above  questions  are  recorded  in  per  cents  in 
the  table  below.  The  sum  of  the  per  cents  under  each  head 
subtracted  from  one  hundred  shows  the  per  cent  of  those  persons 
5  no  report. 


Tablb  XXV. 

. 

3 

■ 

b 

a 

b 

AfGtmative, 
N^ativc, 

■93 
.07 

Increase. 
DecreaM, 
No  effect. 
Unable  to 
arouse* 
satioiu, 

■59 
■07 
.07 

en- 
■15 

Affirmative, 
NcgaUve, 

■04 
.66 

FnnnlneH 
partially 
revived , 

■51 

To  conclude  this  point, — the  following  considerations  would 
lead  one  to  suppose  thai  satsations  enhance  the  comic  effect  .■  { i ) 
the  ftvquent  presence  of  sensations  when  the  picture  is  judged 
erately  funny,"  and  their  absence  when  the  jndg- 
dow  this  mark  ;  (a)  the  introspections  of  the  re- 
ting  very  marked  sensations;  (3)  the  fJEict  that 
re  less  strong  or  unnoticed  when  the  picture  has 
funny  but  that  the  arousing  of  the  sensations  pre- 
Ted  often  revives  the  comic  effect ;  (4)  the  &ct 
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that  the  arousing  of  appropriate  sensations  when  they  were  not 
at  first  present  increases  the  comic  eflFect.  The  introspections 
of  the  reagents  throw  some  light  as  to  why  sensations  enhance 
the  funniness.  To  use  the  words  of  one  of  them,  **  They  put 
one  into  the  spirit  of  the  picture  ;  '*  of  another,  **The  picture 
seems  dead  *'  without  them.  It  is  probable,  too,  as  another  re- 
agent points  out,  that  they  increase  the  element  of  contrast. 
The  few  cases  where  the  eflFort  to  arouse  sensations  not  only 
did  not  arouse  or  increase  the  comic  impression  but  decreased 
it  is  doubtless  due  to  what  has  been  noted  before — that  the 
comic  impression  is  accompanied  by  physical  manifestations 
which  are  opposed  to  everything  in  the  nature  of  a  strain.  In 
connection  with  this  point,  and  as  an  introduction  to  the  next,  it 
should  be  said  that  the  increase  in  funniness  attributed  to  the 
arousing  of  sensations  and  the  making  of  imitative  movements 
appropriate  to  the  picture  should  be  referred  at  least  in  same 
cases  to  the  associations  aroused.  This  is  well  brought  out  by 
the  introspections  of  two  reagents.  After  imitating  the  move- 
ments and  reporting  an  increase  in  funniness,  they  added,  after 
a  momentary  pause,  that  they  believed  they  were  laughing  at 
themselves. 

The  Part  Played  by  Association  in  the  Comic  Impression. 

An  examination  of  the  data  collected  from  the  papers  shows 
association  to  be  an  important  element  in  the  comic.  With 
forty-eight  of  the  sixty  students,  associations  are  aroused  by 
the  Kemble  picture  which  influence  the  judgment  according  to 
the  nature  of  the  mentcU  state  which  they  induce.  Table  XXVI, 
below,  is  an  attempt  to  show  the  effect  of  the  different  kinds  of 
associations  upon  the  judgment.  In  line  A  are  given  the  judg- 
ment categories.  In  B  and  C  respectively  the  number  of 
judgments  of  that  particular  class  at  the  beginning  and  at  the 
end  of  the  examination  of  the  picture.  In  I  are  given  the  re- 
sults where  associations  amusing  in  their  nature  are  present ;  in 
II,  where  the  associations  are  not  particularly  amusing  but 
very  pleasant;  in  III,  where  the  associations  are  indifferent  as 
regards  feeling  of  amusement,  or  are  actually  unpleasant;  in  IV, 
where  there  are  no  associations. 

In  Section  I  of  the  table,  42  judgments  are  listed  which  were 
accompanied  by  associations  decidedly  amusing  in  their  charac- 
ter. The  judgments  here  are  consistently  high,  twelve  in  5 
(a,  b,  c) ;  twenty-six  in  4  (a,  b,  c) ;  two  in  3a,  one  in  2b  and 
one  '*  undecided  whether  the  picture  is  funny  or  not."  The 
associations  recorded  were  peculiarly  adapted  to  bring  about  a 
jovial  frame  of  mind.  Nursery  rhymes  lead,  with  **  Tom,  Tom, 
the  Piper's  Son"  and  "  Hi-diddle-diddle"  as  prime  favorites. 
Personal  reminiscences  come  next,  and  of  these,  the  recollection 
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of  having  been  chased  by  a  bull  is  the  most  frequent  and  the  most 
ftin  inspiring.  * '  Spring  poetry, "  * '  spring  chicken, ' '  ' *  spring 
lamb  "  with  their  broad  power  of  comic  suggestion,  give  place 
to  the  quieter  amusement  of  the  **  Pied  Piper  of  Hamlin  **  and 
the  quaint  pastorals  of  Edmund  Spenser.     Prom  the  prepon- 
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derance  of  high  judgments  found  here  as  compared  with  Section 
IV,  where  no  associations  are  recorded,  we  may  infer  that  the 
ftm  aroused  by  these  revived  experiences  is  carried  over  to  the 
actually  present  experience  and  incorporated  with  it.  A  study 
of  the  individual  cases  brings  out  more  clearly  the  direct  bear- 
ing that  associations  have  on  the  comic.      Ftrsi,  things  not 
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funny  in  themselves  become  funny  through  association.  In 
answer  to  question  3c  of  the  questionary  (p.  84).  **  Does  every- 
thing that  is  comic  in  this  picture  make  you  laugh  or  feel  like 
laughing?  * '  G.  K. ,  replies  :  '  *  All  the  comic  objects  do  not  make 
me  laugh,  except  by  association. ' '  And  to  3d,  *  *  Is  everything  in 
the  picture  that  makes  you  laugh  or  feel  like  laughing  comic?  " 
A.  B.  answers:  '*Some  of  the  things  I  laugh  at  may  not  be 
comic,  but  they  awaken  remembrances  that  are  funny  and  I 
laugh."  Again,  C.  B.,  who  is  undecided  at  first  whether  the 
picture  is  funny,  later  recalls  her  *'  Mother  Goose  "  and  many 
amusing  personal  incidents  and  at  the  close  of  the  report  gives 
the  judgment  3a.  Secondly,  humorous  associations  frequently 
occurring,  keep  off  stcUeness  from  the  comic  impression.  Table 
XXVI  makes  this  apparent  at  a  glance.  A  comparison  of  the 
initial  and  final  judgments  set  forth  in  Section  I,  where  "asso- 
ciations of  an  amusing  nature ''  are  recorded,  shows  a  remark- 
able holding  up  of  the  high  judgments  at  the  end.  An  exam- 
ination of  the  individual  cases  shows  that  six  give  a  higher,  and 
ten  as  high  a  judgment,  at  the  end  as  at  the  beginning.  On 
the  other  hand,  in  Section  IV,  where  there  is  an  absence  of  any 
such  associations,  there  is  a  decided  drop  in  the  judgments,  the 
majority  registering  o.  Thirdly,  associations  increase  the  fun  of 
an  already  humorous  situation.  Six  students  of  Section  I  give 
higher  judgments  at  the  end  than  at  the  beginning.  Each  of 
these  has  associations,  personal  and  literary,  of  a  highly  amus- 
ing character ;  and  it  is  significant  to  note  that  many  of  these 
do  not  arise  until  late  in  the  examination  of  the  picture.  A 
similar  increase  in  the  final  judgment  where  the  associations 
have  been  indubitably  funny  throughout  the  examination  of 
the  pictures  is  likewise  noticed  in  the  Strand  set.  In  eight  of 
the  sixteen  pictures,  M's  judgment  is  higher  at  the  end  than 
at  the  beginning,  and  in  case  of  J  the  same  is  true  for  four  of 
them.  Moreover,  the  introspections  of  these  reagents  show 
that  they  are  conscious  of  a  tendency  to  invest  the  actually 
present  situation  with  the  funniness  aroused  by  the  recalled 
one,  and  to  fuse  both  into  a  single  experience.  Fourthly^ 
amusing  associations  are  able  in  part  to  overcome  other  influences 
acting  in  opposition  to  the  comic  impression.  The  one  element 
of  the  Kemble  picture  which  seemed  to  elicit  any  sympathy 
bordering  on  the  painful  was  the  **  man  chased  by  the  bull ;  " 
but  in  every  case  where  the  students  recalled  personal  reminis- 
cences in  this  connection,  the  sympathy  vanished  entirely. 
The  sixteen  pictures  with  their  more  varied  material  furnish 
many  examples  of  this  kind.  J's  and  M's  experience  with 
picture  VII  is  typical :  their  feeling  of  sympathy  for  the  babies 
and  disgust  at  the  squalor  of  the  surroundings  is  counteracted  by 
the  feeling  of  amusement  which  arises  in  connection  with  an 
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Irish  fJEimily  with  which  each  of  them  associates  it.  A  word 
only  in  regard  to  the  relation  to  the  comic  of  associations  which 
are  pleasant,  or  actually  unpleasant,  but  not  amusing  in  charac- 
ter,— Section  II  of  Table  XXVI  shows  that  in  a  few  cases  high 
judgments  are  found  in  conjunction  with  associations  that  are  not 
particularly  amusing,  but  very  pleasant.  This  fact  is  supported 
by  the  reports  from  the  Strand  groni^^  where,  in  connection  with 
six  pictures,  exceedingly  agreeable  associations  are  reported, 
which  seem  to  create  a  mood  conducive  to  high  comic  appre- 
ciation. Section  III  of  this  same  table  indicates  that  where 
the  association  is  actually  unpleasant,  comic  appreciation  is 
low,  and  M,  in  reporting  on  the  Strand  set,  gives  a  low  judg- 
ment where  one  of  the  pictures  reminds  her  ''how  tired,  panting 
and  breathless  "  she  is  at  the  end  of  a  run. 

Concerning  the  Part  Played  dy  Laughter  in  the  Comic, 

All  the  reagents  reported  themselves  as  feeling  like  laughing 
at  the  pictures  used  in  this  investigation  whenever  they  were 
found  funny. 

Twenty-three  of  those  reporting  upon  the  Kemble  picture  I 

say  they  encouraged  this  feeling.     Among  the  reasons  assigned  r 

for  so  doing  are  ''it  is  meant  to  be  funny,*'  **to  bring  out  the 
fun,**  *'it  seems  funnier,**  **to  see  new  things,**  to  ''appreciate 
the  picture  better,*'  "I  answer  questions  better  when  laugh- 
ing,** "mirth  is  healthy,"  "feeling  is  pleasant,**  "everything 
in  the  picture  is  laughing.**  Twenty-four  reagents  report 
themselves  as  restraining  their  tendency  to  laugh.  Among  the 
reasons  are  "because  in  classroom,**  "do  not  dare  begin,*'  "no 
one  to  enjoy  it  with  me,*'  "foolish  to  laugh  alone,**  "waste  of 
time,"  "force  of  training,"  "force  of  habit,"  "it  seems  silly," 
etc.  The  remaining  twelve  reagents  find  themselves  neither 
restraining  nor  encouraging  themselves  to  laugh.  In  case  of 
the  Strand  group,  J  neither  encourages  nor  discourages  her 
tendency  to  laugh.  M  waives  the  question  or  does  neither, 
except  in  two  cases. 

The  importance  of  ascertaining  whether  the  students  were 
encouraging  or  restraining  themselves  as  regards  laughter,  is 
immediately  seen  if  one  examines  the  table  below  in  which  the  V 

judgments  of  those  encouraging  themselves  in  laughing  are  put 
in  Group  I;  of  those  discouraging  themselves  in  Group  II,  and  ' 

of  those  neither  encouraging  nor  discouraging  themselves  in  | 

Group  III.     In  this  table  5a,  5b,  etc.,  have  the  same  meaning  1 

as  in  the  other  tables  of  the  questionary,  and  the  numbers 
under  them  indicate  how  many  times  the  particular  kind  of 
judgment  occurred. 

The  most  casual  examination  of  the  table  shows  conclusively 
that  even  the  involuntary  restraining  of  the  laugh  tends  to  decrease 
the/unniness  of  a  comic  picture. 
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TabI3  XXVII. 


I 
II 

ni 


5* 

5b 

5C 

4a 

4b 
7 

4C 

I 

3a 

3b 

3C 

2a 

4 

2 

2 

6 

I* 

2* 

I 

2 

6 

3 

2 

2 

4 

z 

I 

I 

I 

I  . 

2 

4 

3 

No.  of 

judgments. 


23 
24 


12 


Below  is  given  a  classification  of  the  answers  to  questions  3c 
and  3d  of  the  questionary: 


Number  of 

affirmative 

answers. 

3C 

42 

Kbmblb 

3d 

48 

PiCTURK. 

Number  of 
negative 
answers.* 

3C 

18 

3d 

12 

J 

Number  of 

affirmative 

answers. 

3C 

16 

3d 

16 

Strand 

Number  of 
negative 
answers. 

PiCTURItS. 

M 

Number  of 

affirmative 

answers. 

3C 

9 

3d 

10 

Number  of 

negative 

answers.* 

3C 

2 

3d 

^Tbis  reagent  says  she  "tried  to  laugh  but  could  not.'' 

^One  of  these  reagents  says,  "I  have  to  restrain  myself  or  I  would 

be  laughing  all  the  time,''  and  her  judgment  does  not  vary  during  the 

writing  of  the  paper  from  5a  (the  highest  form  of  exceedingly  funny). 

The  other  is  one  of  those  exceptional  reagents  whom  restraint  makes 

funnier, 
the  man 


want  to  lau^h  more"  and  through  this  a  picture  is  made  fui 
*The  negative  answers  to  the  above  questions,  in  which  ** 

chased  by  the  bull,"  ''the  parody  on  Pan,"  "the  placard  on  the  old 

man's  back,"  etc.,  are  mentioned,  can  *  be  easily 

positive. 


reconciled  with  the 


r 
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Bntirely  suppressing  the  laugh  or  the  tendency  to  laugh,  de- 
creases the  fun  of  the  Kemble  picture  for  fifty-three  of  the  stu- 
dents and  for  one  increases  it.  On  the  other  hand,  increasing 
it,  makes  forty-eight  of  the  reagents  find  the  picture  funnier 
and  five  less  funny.  In  case  of  the  sixteen  pictures  where  the 
laugh  was  suppressed,  fun  was  decreased  in  every  case  for  J; 
for  M  there  was  decrease  of  fun  in  case  of  five  of  the  pictures 
and  increase  in  one,     J  finds  that  encouraging  a  laugh  increases  j 

the  fun  in  nine  cases  and  has  no  e£Eect  in  the  remaining.     M's  | 

remark  that  ''the  forcing  of  a  laugh"  makes  her  ''sick  to  her  • 

stomach''  explains  why,  except  in  one  case,  the  encouraging  of  i 

the  laugh  has  no  eflFect  or  decreases  the  fun  of  a  picture.     J  ' 

states  in  this  connection  that  she  always  induces  or  suppresses  » 

her  laugh  by  thinking  of  something  funny  or  sad.  This  sug- 
gests that  the  effect  of  the  induced  or  suppressed  laughter  on 
the  funniness  of  the  pictures  may  be  explained,  at  least  some- 
times, by  the  new  associations  thus  introduced. 

In  view  of  these  results  and  those  obtained  in  connection 

■ 

with  other  methods,  one  can  have  no  doubt  that  laughter  and  the 

feeling  of  funniness  go  hand  in  hand,  I 

The  answers  to  the  question  regarding  the  manner  in  which  N 

the  laugh  in  connection  with  a  comic  picture,  differs  from  "that 
caused  by  cold,  etc.,*'  threw  some  light  on  the  nature  of  the 
comic  impression  as  the  following  will  show:  "similar  to  a  sar- 
donic smile,"  "somewhat  like  that  of  tickling,"  "less  physical  t 
than  that  connected  with  cold,"  "likethatof  self  satisfaction," 
etc. 

Novelty  as  an  Essential  Element  in  the  Comic,  The  terms 
'  'suddenness, ' '  "newness. ' '  "unexpectedness, ' '  and  '  'surprise,  *  *  ' 

selected  from  representative  theories  of  the  comic,  were  pur-  * 

posely  combined  in  question  (4a)  to  allow  for  individual  inter- 
pretation and  to  deduce,  if  possible,  the  element  common  to 
all.  The  results  clearly  show  that  although  in  individual 
comic  experience  nice  distinctions  may  be  drawn,  novelty  in  one 
form  or  other  is  always  present. 

All  the  reagents  who  saw  the  Kemble  picture  for  the  first 
time  say  "that  the  degree  of  funniness  or  the  amount  of  laugh- 
ter is  largely  determined  by  the  suddenness,  newness,  unex- 
pectedness or  surprise,  involved  in  the  experience.  Further- 
more, a  comparison  of  the  judgments  given  at  the  beginning 
and  at  the  end  of  the  examination  of  this  picture,  substantiates 
their  statements.  Forty-three  of  the  sixty  final  judgments  are 
lower  than  those  at  the  beginning;  eleven  equal;  and  six 
greater.  Twenty-five  of  the  forty-three  that  decrease,  fall  be- 
low the  "slightly  funny"  mark  (2),  and  eleven  show  that 
humor  has  entirely  disappeared  from  the  experience  (o) .  The 
above  eleven  cases  in  which  the  fun  persists  to  the  end,  and 
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six  in  which  it  increases,  show  why  newness  has  not  been 
made  an  essential  element  in  some  theories  of  the  comic.  These 
cases  have  perhaps  been  sufficiently  accounted  for  in  connec- 
tion with  the  discussions  of  the  arising  of  amusing  associations 
and  the  imitation  of  the  smiling  faces  which  continues  through- 
out the  examination  of  the  pictures.  There  is,  however,  in  the 
recognition  of  new  and  humorous  details  at  intervals  an  addi- 
tional reason  for  the  renewal  of  the  fun.  One  reagent  says,  for 
example,  "Every  time  I  saw  a  new  object  with  springs  it 
caused  a  new  laugh."  Many  similar  extracts  might  be  made 
to  show  that  the  involuntary  transferring  of  the  attention  from 
one  detail  to  another  not  only  prolongs  the  fun  of  the  situation 
but  gives,  at  least  partly,  to  the  comic  impression  that  wave- 
like character  so  commonly  observed. 

The  objection  may  be  raised  that  what  has  been  found  true 
with  regard  to  novelty  in  the  case  of  the  Kemble  picture  may 
not  hold  good  in  other  cases;  but  the  results  from  the  sixteen 
pictures  also  confirm  the  idea  of  Hobbes  and  others  that  '  'the 
same  thing  is  no  more  ridiculous  when  it  groweth  stale  and 
usual.** 

As  regards  the  answer  to  the  question  concerning  the  con- 
nection of  newness,  etc.,  with  the  point  of  the  joke,  the  reports 
agree  that  it  creates  a  mental  condition  variously  termed  '  *puz- 
zled  constraint,"  '•tension,"  * 'suspense,'*  "wonder,**  "sur- 
prise,** and  "expectation** — which  is  favorable  to  "the  percep- 
tion" and  "appreciation  of  the  joke.** 

Pleasure  as  an  Essential  Element  in  the  Comic.  Without  a 
single  exception  the  reagents  who  studied  the  Kemble  picture 
testify  that  the  perception  of  the  funny  in  the  picture  is  pleas- 
urable. The  same  is  true  of  J*s  report  on  the  sixteen  pictures 
and  of  M*s  also,  except  in  two  cases  where  she  reports  minor 
details  that  are  painful  and  yet  funny.  Nine  others  of  the  above 
reagents  also  mention  some  detail  (the  snake,  etc.),  which  is 
comic  but  decidedly  unpleasant  to  them  personally.  The 
others  who  find  unpleasant  details  think  they  become  funny 
and  pleasurable  by  being  placed  in  connection  with  something 
else.  In  view  of  these  results  one  readily  sees  why  in  several 
theories  of  the  comic  (Plato,  Hecker,  Lehmann,  etc.),  dis- 
pleasure as  well  as  pleasure  have  been  thought  to  be  present. 

As  regards  alternation  of  feeling  in  connection  with  the 
comic  impression,  J,  in  reporting  on  the  sixteen  pictures,  and 
twenty-seven  of  the  sixty  reporting  on  the  Kemble  picture, 
mention  some  regularly  recurring  change  of  feeling,  varying  in 
intensity  from  decided  pleasure  to  indifference  or  actudly  felt 
sympathy  and  pity.  Three  of  these  who  consider  that  the  alter- 
nation of  feeling  has  no  effect  on  the  funniness  give  a  low  judg- 
ment (  ?,  3b  and  3a)  and  speak  only  of  a  rotation  of  feeling 
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from  indifference  to  pleasure  and  back  again  to  indifference. 
The  others  who  express  an  opinion  give  a  high  judgment  (4 
and  5)  and  say  they  experience  a  sharp  conflict  between  sym- 
pathy with  the  distress  of  some  creature,  and  the  feeling  of 
amusement  provoked  by  its  ludicrous  situation  in  the  picture. 
These  reagents  seem  to  think  that  this  * 'oscillation"  adds  to 
**the  final  comic  effect  through  contrast.**  On  the  other  hand, 
while  part  of  the  opinions  confirm  Wundt's  and  allied  theories, 
some  are  more  in  harmony  with  that  of  Groos.  M,  for  exam- 
ple, in  examining  pictures  IV  and  V,  and  both  reagents  in  ex- 
amining III  and  VII,  feel  that  the  strong  sympathy  aroused 
for  the  victim  of  the  joke  acts  in  direct  opposition  to  tie  comic. 

In  view  of  all  the  reports  it  seems  safe  to  conclude  that  the 
complex  experience  out  of  which  the  final  feeling  of  fun  arises 
may  contain  elements  of  pain, — sympathy,  pity,  disgust,  resent- 
ment, etc., — which,  if  properly  subordinated,  may  give  rise  to  an 
alternation  of  feeling  on  the  whole  pleasurable,  which  adds  to  the 
final  comic  effect. 

The  Relation  of  ./^thetic.  Logical,  and  Ethical  Elements  to  the 
Comic,  The  reports  as  a  whole  show  that  the  average  individ- 
ual is  conscious  of  the  ''^'^gir^^  p^'^'^^^ral  and  ideal  norms**  of 
Hecker  anTof  **the  struggle  of  aestheli^,ethica_i  and  logical 
feelings*'  of  Kraeplin.  All  the  reagehtsfind  aesthetic  elements, 
in  so  far  as  the  natural  and  ugl^  may  be  considered  aesthetic, 
and  logical  elements  present  in  the  pictures;  though  very  few 
speak  of  elements  of  beauty  properly  speaking,  or  of  ethical 
elements.  Artistic  execution  is  thought  to  add  to  the  comic 
effect,  but  the  beauty  of  what  is  presented  is  not  in  itself  thought 
to  do  so.  From  my  own  introspections  in  connection  with  these 
and  other  pictures  I  am  inclined  to  agree  with  the  reagents  who 
reported  on  this  point  that  the  introduction  of  beauty  of  a  tradi- 
tional and  narrower  type,  interferes  with  the  comic  impression. 
Every  one  observes,  in  examining  beautiful  pictures  of  the  kind 
mentioned,  that  a  state  of  repose  is  more  favorable  to  such 
aesthetic  contemplation,  and  that  everything  in  the  nature  of  a 
jar,  which  favors  the  enjoyment  of  the  comic,  interferes  with 
it.  In  view  of  this  fact,  it  would  seem,  that  except  as  this 
narrower  and  traditional  kind  of  beauty  is  introduced  in  the 
way  of  contrast  or  to  enhance  the  probability  of  the  situation, 
it  is  foreign  to  the  comic.  The  above  statement  will  scarcely 
be  questioned  if  by  beauty  we  mean  mere  prettiness.  My  own 
impressions,  for  example,  from  Stanlaw*sand  Christi*s  pictures, 
as  well  as  the  answers  of  persons  whom  I  have  questioned  in 
regard  to  the  point,  show  this. 

On  the  other  hand  there  is  in  our  time,  especially  in  connec- 
tion with  landscape  painting  of  the  impressionist  school,  a  kind 
of  aesthetic  contemplation  peculiarly  physical,  in  which  all  the 
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senses  seem  to  be  involved,  and  which  is  not  only  not  foreign 
but  allied  to  the  comic  enjoyment  of  the  more  refined  and  deli- 
cate kind.  One  of  the  reagents  expresses  this  well  in  saying 
"I  find  aesthetic  elements  in  this  picture  in  the  joyous  exuber- 
ance of  animal  life.  These  aesthetic  elements  constitute  in  part 
the  comic  element  of  the  picture.''  It  is  this  kind  of  aesthetic 
pleasure  which  one  receives  from  two  of  the  prize  comic  pic- 
tures published  in  the  Century  of  September,  1902. 

In  its  broader  meaning,  where  the  aesthetic  includes  the  ugly 
for  the  purpose  of  gaining  in  virility  and  character,  the  comic 
and  the  aesthetic  have  much  in  common.  It  is  for  this  reason 
that  journals  like  Jugend  where  the  comic  and  the  aesthetic 
stand  side  by  side  (see  for  example,  Ein  Liebeslied  and  Der 
Schustetjunge)  find  such  an  appreciative  audience  among  criti- 
cal people.  The  non-agreement  of  the  reagents  regarding 
whether  naturalness  adds  to  the  comic  effect  may  be  due  partly 
to  their  non-agreement  regarding  whether  a  particular  thing  is 
natural.  This  idea  occurred  to  me  in  connection  with  pictures 
representing  automobiles  frightening  horses,  the  heads  of  which 
are  so  often  made  very  large  in  proportion  to  their  bodies.  It 
was  only  after  I  had  been  backed  down  an  embankment  by  two 
such  frightened  steeds  that  I  realized  that  such  caricatures 
really  represent  what  those  seated  in  the  carriage  see. 

As  regards  the  form  of  unnaturalness  which  is  denominated 
caricature  and  which  is  found  in  the  Kemble  picture,  the  re- 
agents agree  that  it  adds  to  the  funniness.  This  is  partly  due, 
doubtless,  to  the  introduction  of  the  element  of  newness  which 
has  been  shown  in  so  many  experiments  to  enhance  the  comic 
effect. 

All  agree  that  both  the  logical  and  the  illogical  elements  help 
the  comic,  but  no  agreement  is  found  on  the  part  of  those  who 
mention  ethical  elements.  J,  for  example,  finds  ethical  con- 
siderations arising  in  connection  with  her  experiences  with  the 
5'/ra»^  pictures  nine  times.  Six  add,  two  take  away,  and  one 
has  no  effect  whatever.  M  does  not  report  specifically  in  re- 
gard to  this  matter,  but  what  she  says  shows  a  strong  tendency 
to  dwell  upon  the  moral  aspect  of  the  situations  presented,  and 
her  generally  low  judgments  regarding  the  funniness  of  the 
pictures  seem  to  indicate  that  these  moral  reflections  materially 
decrease  the  comic  impression.  On  this  point  it  may  be  said 
that  probably  where  the  fun  is  of  such  a  character  as  to  arouse 
pain,  from  the  ethical  standpoint,  it  may,  if  not  too  strong, 
strengthen  the  comic  effect.  Where,  for  example,  as  in  a  car- 
toon, the  comic  and  the  ethical  have  the  pleasure  in  common  that 
comes  from  the  caricaturing  of  some  weakness,  it  would  seem 
from  the  results  that  the  ethical  may  heighten  the  comic  effect 
if  the  kind  of  pleasure  derived  from  it  is  not  too  absorbing.   In 
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this  connection  a  recent  remark  of  Mr.  Steele  the  Cartoonist  ot 
the  Denver  Post,  is  interesting.  He  says  * 'cartoons  are  not 
funny." 

One  ought  not  to  leave  this  point  without  drawing  attention 
to  a  phase  of  personification,  if  one  may  so  call  it,  which  is  im- 
portant in  this  connection.  Each  reagent  tends  to  enter  into 
or  to  assume  the  character  of  some  one  of  the  individuals,  or 
even  things,  represented.  In  the  Kemble  picture  one  becomes 
the  ** piper,*'  another  the  **  farmer'*  and  another  some  one  of 
the  animals.  In  picture  III  (Plate  III,  Slide  6)  of  the  sixteen 
pictures,  M  becomes  the  old  man,  J  one  of  the  boys  on  the 
fence.  This  fact  often  largely  determines  doubtless  the  extent 
to  which  the  ethical  element  enters  into  the  comic  as  a  deter- 
mining factor. 

The  Part  of  Superiority  and  Degradation  in  the  Comic  Im- 
pression, Thirty-seven  of  the  reagents  have  a  feeling  of  supe- 
riority in  connection  with  the  Kemble  picture.  The  remaining 
twenty-three  report  themselves  as  having  no  such  feeling.  On 
the  Strand  pictures,  the  question  is  answered  affirmatively  four- 
teen times  by  J  and  eight  times  by  M.  It  would  seem  from  all 
these  results  that  both  Hobbes  and  Groos  have  expressed  a 
wide-spread  feeling  in  their  theories. 

Thirty-five  reagents  find  something  degraded  or  belittled  in 
the  Kemble  picture — ^animal  and  vegetable  life,  the  piper,  etc. 
J  finds  something  degraded  or  belittled  in  all  sixteen  pictures 
and  M  in  nine  of  them.  '*  Human  ingenuity  and  Irishman's 
logic,**  **  dignity  of  old  age,'*  etc.,  are  among  the  things  men- 
tioned. 

In  regard  to  having  a  friend  the  centre  of  the  joke,  J  answers 
affirmatively  fifteen  times  in  the  case  of  the  Strand  pictures  and 
says  in  one  case  the  question  has  no  significance.  M  says 
**yes'*  seven  times,  "no**  two  times  and  waives  the  question 
in  the  remaining  cases.  Fifty  of  the  sixty  reagents  would  dis- 
like to  be  or  have  their  friends  be  the  person  or  persons  around 
whom  the  comic  of  the  Kemble  picture  centres.  The  following 
and  other  reasons  are  given  :  **  the  piper  is  lacking  in  ambition 
and  serious  ideas  of  life,"  he  looks  **  common,"  **  stupid," 
** senseless**  and  **not  happy.*'  Even  the  ten  whose  report 
on  the  question  under  discussion  is  negative,  show  by  their  re- 
marks that  there  is  really  something,  often  very  subtle,  in  the 
nature  of  a  degradation  in  making  a  person  that  around  which 
the  comic  centres.  Taken  all  together  these  results  rather 
confirm  Bain*s  theory. 

Contrast,  Incongruity  and  Contradiction,  Below  is  given 
what  is  mentioned  by  the  reagents  in  connection  with  the  Kem- 
ble picture,  fifty  of  whom  report  their  experiences  under  con- 
trast, forty-three  under  incongruity  and  twenty-five  under 
contradiction. 
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Undbr  Contrast. 


1.  ''The  title  and  its 
representation. ' ' 

2.  «*  The  dull  stupid- 
ity of  the  piper  and  the 
joyous  actirity  of  the 
animals." 

3.  '*  The  classical  pi- 
per and  the  modern 
farmer." 

4.  "Man  who  most 
needs  a  spring  is  with- 
out one." 


Undbr  Incongruity. 


1.  "  The  attaching  of 
wire  bed  springs  to  the 
different  objects." 

2.  "The  human  aban- 
don of  the  movements." 

3.  "  The  human  en- 
joyment on  the  faces." 


Undbr  Contradic- 
tion. 


1.  As  under  incongru- 
ity. 

2.  As  under  incongru- 
ity. 

3.  As  under  incongru- 
ity. 

4.  "The  exaggerated 
springiness  of  the  ani- 
mals." 

5.  "Perfect  amity 
among  animals." 

6.  "  The  title 'genUe' 
and  the  violent  activity 
represented." 


The  overlapping  in  the  above  table  shows  that  the  word  '  'con- 
trast/* used  by  certain  writers  on  the  comic,  and  * 'contradiction" 
and  ''incongpruity,"  used  by  others,  frequently  refer  to  the  same 
phenomena,  and  that,  as  far  as  ordinary  experience  is  concerned, 
they  might  have  been  classed  under  one  head.  All  but  seven 
of  the  reagents  report  experiences  which  they  classify  under 
one  or  more  of  the  heads  just  given.  A  critical  examination 
of  the  reports  of  all  the  reagents  as  well  as  of  the  seven  just  re- 
ferred to  shows  that  in  every  case  where  the  genuine  source  of 
the  comic  is  inherent  in  the  picture  itself,  it  can  be  traced  to 
the  subtle  transference  of  thought  from  the  idea  of  something 
conceived  of  abstractly  in  its  normal  state,  to  the  same  thing 
now  actually  being  perceived,  but  in  new  and  alien  relations. 
Not  only  is  this  true  of  the  students  who  reported  on  the  Kem- 
ble  picture  but  it  is  a  more  conscious  process  with  the  two  re- 
agents who  worked  through  the  sixteen  pictures  which  offer 
widely  differing  situations.  If  we  accept  contrast  to  designate 
what  has  just  been  mentioned  as  universally  occurring,  we  can 
safely  say  with  Schopenhauer,  Hecker,  Hoeffding,  Spencer, 
Kraepelin,  Wundt,  etc.,  \h2X  contrast  is  an  essential  element  in 
the  comic  impression. 

The  facts  that  two-thirds  of  the  reagents  record  experiences 
similar  to  that  of  the  reagent  who  says,  '*The  picture  would 
not  have  seemed  nearly  so  funny  to  me,  if  I  had  not  been  led 
to  expect  something  very  beautiful,"  and  that  Lipps's  theory 
stands  the  test  of  the  varied  material  of  the  sixteen  pictures  in 
every  case  but  three,  seem  also  to  point  to  disappointed  expec- 
tation as  an  important  factor  in  the  comic  impression  and  to 
give  considerable  support  to  the  theories  of  Kant,  Hoeffding 
and  Lipps. 

The  Determining  Factor  in  the  Judgment,   The  reports  show. 
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SO  far  as  the  reagents  are  able  to  analyze  their  experiences,  that 
thirty-nine  of  them  are  judging  of  the  funniness  of  the  Kemble 
picture  according  to  the  idea  presented,  and  twenty-one  accoi'd- 
ing  to  the  feelings  aroused  by  this  presentation.  Of  the  first 
class,  nineteen  find  the  determining  factor  in  the  sudden  tran- 
sition of  thought  from  the  poetic  idea  suggested  by  the  title  to 
its  absurd  misrepresentation  in  the  picture,  thirteen  state  that 
the  new  and  strange  notion — ^variously  termed  **  outlandish.** 
'  •  queer,  *  *  * '  odd,  *  *  *  *  ridiculous,  * '  and  *  *  absurd '  '—of  having 
wire  springs  attached  to  each  object  in  the  picture,  determines 
for  them  its  funniness.  The  remaining  seven  declare  that  the 
fun  arises  from  the  *' utter  impossibility**  or  **the  absolute 
inconsistency**  of  a  situation  **so  cotitrary  to  nature.**  Fif- 
teen of  those  who  give  **  ideas  **  as  the  determining  factor,  ad- 
mit, however,  that  they  measure  the  degree  of  funniness  by  the 
intensity  of  their  impulse  to  laugh.  Of  those  who  judge  by  the 
feelings  aroused,  fifteen  giye  the  impulse  to  laugh  as  the  deter- 
mining factor  (the  judgments  of  these  reagents  all  fell  above 
4c),  five  surprise  and  one  disappointed  expectation.  There- 
agents  working  on  the  sixteen  pictures;  fall  into  the  above 
classes.  M  judges  her  experience  wholly  upon  the  ideas  pre- 
sented, and  J  upon  the  amount  of  laughter  provoked. 

That  there  is  a  subjective  and  objective  side  to  the  comic 
situation  which  is  brought  out  by  the  above  reports  there  can 
be  no  doubt — the  presentation  of  ideas  in  a  new  and  startling 
relation,  incongruous,  contrasting,  contradictory,  or  what  you 
will,  and  the  reaction  of  the  individual  himself  upon  this  con- 
ception while  yet  it  is  new  to  him.  The  students  frequently 
show  themselves  conscious  of  this  two-fold  aspect  of  their  ex- 
perience. One  says,  for  example  :  *  *  The  incongruity  of  the 
picture  gives  me  the  impulse  to  laugh  and  this  makes  me  think 
that  the  picture  is  funny.*'  Moreover,  what  is  often  called 
**  funny  **  at  first  is  often  called  "odd,**  **  clever,**  etc.,  at  the 
end. 

Prom  all  this  it  is  evident  that  '*the  point  of  the  joke'*  is 
inherent  in  the  comic  situation,  and  its  appreciation  is  an  in- 
tellectual process  of  peculiar  and  marked  characteristics.  It 
seems  well  to  note  in  passing  that  this  intellectual  appreciation 
of  the  point  of  the  joke  is  not  always  the  primary  source  of 
humor  in  the  experience.  While  practically  all  of  the  students 
recognize  the  point  of  the  joke  in  the  play  on  the  word 
**Spring,"  and  many  apprehend  the  double  pun  involved  in 
**gentle  spring,"  some  derive  their  greatest  comic  enjoyment 
from  the  movement  and  exhilaration  depicted,  ''the  springy, 
happy  time,"  as  one  puts  it,  and  from  the  wire  bed  springs, 
attached  to  the  animals,  the  plants  and  the  sun,  and  others 
from   the  smiling  faces  in  the  picture,  and  the   associations 
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aroused  by  the  experience.  With  these  last,  the  source  of  the 
fun  is  not  inherent  in  the  picture  itself  It  may  be  traced  back 
to  direct  or  immediate  associations,  that  is,  those  aroused 
through  what  is  presented  in  the  picture,  and  to  indirect  or 
mediate  associations,  that  is,  those  aroused  through  the  imita- 
tion of  the  smiling  faces.  That  is  to  say,  the  imitation  of  the 
smiling  faces  doubtless  revives  ideas  and  feelings  which  have 
become  associated  with  the  act  of  smiling,  and  the  judgment 
based  upon  the  imitation  of  such  smiling  faces  is  doubtless, 
therefore,  largely  based  upon  past  ideas  and  feelings  of  an  amus- 
ing character. 

Theories  of  the  Comic.  Of  all  the  theories,  that  of  J's  is  most 
fully  sustained  by  the  answers  to  the  questionary  and  the  re- 
sults of  the  experiments.  She  says,  her  experience  of  the  comic 
is  pleasurable  and  is  attended  with  an  impulse  to  laugh,  that 
netuness  or  suddenness  in  the  ideas  and  some  element  of  incon- 
gruity or  contrast  are  always  present^ 

The  theories  formulated  by  the  reagents  as  a  whole,  how- 
ever, and  the  same  may  be  said  of  the  theories  quoted  in  the 
questionary,  are  incomplete  in- two  respects; 

1.  They  take  no  cognizance  of  phenomena  which  the  re- 
ports show  to  have  been  important,  and  ^ven  essential,  factors 
in  their  impression. 

2.  They  do  not  lay  the  greatest  emphasis  on  the  factors 
which  the  reports  show  to  have  been  the  most  important. 

The  diflFerence  of  opinion  shown  below  regarding  the  theory 
most  applicable  to  the  comic  pictures  studied  is  due  doubtless 
to  the  same  causes.  To  explain  the  comic  in  the  Kemble  pic- 
ture, Schopenhauer's  theory  was  named  fifteen  times,  Spen- 
cer's eleven,  Hobbes's  eleven,  Hecker*s  nine,  Bainis  seven, 
Kraepelin's  fiye,  Gibos*s  five,  Aristotle's  four,  Hoefiding's 
three,  Kant's  two,  Wundt's  two,  and  several  others  once. 
From  these  numbers  it  will  be  seen  that  several  of  the  reagents 
selected  more  than  one  theory.  In  the  case  of  the  sixteen  pic- 
tures, the  two  reagents  not  only  selected  the  theory  which 
seemed  to  them  most  satisfactory,  but  also  noted  what  other 
theories  taken  as  a  whole  were  applicable.  Only  Schopen- 
hauer's was  found  applicable  to  every  picture  by  both  re- 
agents. 
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PRIMITIVE  HEARING  AND  **  HE ARING- WORDS.  *' 


By  AlBXANDBR  p.   CHAMBBRIJilN. 


Hearing  amoDg  primitive  peoples  has  been  little  studied, 
"hearing-words'*  still  less.  In  this  essay  an  attempt  is  made 
to  bring  together  certain  facts  of  anthropological-psychological 
interest,  not  to  exhaust  a  subject  the  investigation  of  which 
has  hardly  yet  begun. 

Acuteness  of  Hearing.  As  is  the  case  with  other  senses,  the 
hearing  of  savage  and  barbarous  peoples  has  been  thought  to 
be  extraordinarily  keen.  This  supposed  acuteness,  beyond 
anything  known  among  civilized  races,  is  largely  non-existent, 
except  where  very  special  circumstances  and  training  are  in- 
volved, corresponding  to  like  instances  among  ourselves. 
What  Ranke  said  of  the  eyesight  of  the  Brazilian  Indians,  My- 
ers now  says  of  the  hearing  of  the  Papuans  of  Torres  Straits, — 
in  the  matter  of  mere  sense-acuteness  the  average  individuals 
of  these  savage  peoples,  as  compared  with  individuals  among 
civilized  races,  possess  no  constant  absolute  superiority.  Envi- 
ronment, practice,  and  special  training  account  for  much. 
(Rep.  Torres  Straits  Exped.,  Vol.  II,  Pt.  2.  1903,  pp.  142- 
144.)  Brinton  (Essays  of  an  Americanist,  1890,  p.  408)  thinks 
primitive  man  was  a  visuaire  rather  than  an  auditaire.  The 
term  in  common  use  in  modern  English  to  indicate  good,  ex- 
cellent, or  fine  hearing  is  sharp  or  acute,  and  there  exists  in 
£3lk-thought  a  correlation  between  the  sharp  (pointed)  ears  of 
certain  animals  and  their  intelligence.  We  also  say  ''his  sense 
of  hearing  is  keen,''  Proverbs  and  folk-lore  furnish  a  number 
of  expressions  relative  to  acuteness  of  hearing.  In  Norse  my- 
thology Heimdallr  is  so  wise  that  he  could  hear  the  wool 
grow  on  the  sheep  and  the  grass  grow  in  the  fields.  *'To 
hear  the  grass  grow**  is  a  proverbial  phrase  found  in  Frisian 
and  other  Teutonic  dialects, — also  **to  hear  the  worms  cough." 
The  Eskimo  shamans  are  said  to  be  quick-eared  enough  to 
hear  the  voices  of  the  spirits  beside  the  waters  of  the  other 
world. 

The  Magyars  of  Hungary,  in  one  of  their  naive  myths,  credit 
themselves  with  very  sharp  ears  (Am  Ur-Quell,  Vol.  IV,  p. 
47):  The  constellation  Corona  is  thought  by  them  to  be  the 
Garden  of  Eden,  which,  after  the  fall  of  man,  was  removed  to 
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the  skies.     At  times,  by  listening  carefully,  one  can  hear  the 
rustling  of  the  trees  of  Paradise. 

Sharp  ears,  too,  are  remembered  in  the  legend  of  the  origin 
of  music  told  by  the  Asaba,  a  tribe  on  the  Niger  in  West  Africa 
(Wallaschek,  Prim.  Music,  p.  260).  Music  was  brought  into 
thecountry  by  Orgardi^,  a  hunter  of  Ibuzo,  returning  from  a 
hunt  after  big  game: 

**There  he  heard  music  in  the  thick  forest,  proceeding  from 
a  party  of  forest  spirits  that  were  approaching.  He  remem- 
bered the  steps  of  the  dances  and  the  music  of  the  songs  sung, 
and,  upon  his  return  to  his  village,  taught  his  countrymen  this 
music,  which  was  called  Egu  olo.  Prom  Ibuzo  music  was 
imported  to  Asaba  land.'' 

It  is  worth  noting  that  * 'every  fresh  dance  or  song  is  be- 
lieved to  have  been  first  heard  by  hunters,  during  their  expedi- 
tions in  the  jungles/'  The  Esthonians  have  a  legend  of  the 
origins  of  human  speech,  which  derives  the  differences  of  lan- 
guages and  dialects  from  men's  perception  of  the  hissing  and 
boiling  of  a  kettle  of  water  which  **the  Aged  One"  put  on  the 
fire.  Another  tale  of  the  same  people  is  cited  by  Farrar 
(Chapters  on  Lang.,  1873,  p.  105):  **The  god  of  song,  Wan- 
nemunne,  descended  on  the  Domberg,  on  which  stands  a 
sacred  wood,  and  there  played  and  sang.  All  the  creatures 
were  invited  to  listen,  and  they  each  learnt  some  fragment  of 
the  celestial  sound;  the  listening  wood  learnt  its  rustling,  the 
stream  its  roar;  the  wind  caught  and  learned  to  re-echo  the 
shrillest  tones,  and  the  birds  the  prelude  of  the  song.  The 
fishes  stuck  up  their  heads  as  far  as  the  eyes  out  of  the  water, 
but  left  their  ears  under  water;  they  saw  the  movements  of  the 
god's  mouth,  and  imitated  them  but  remained  dumb.  Man 
only  grasped  it  all,  and  therefore  his  song  pierces  into  the 
depths  of  the  heart,  and  upwards  to  the  dwellings  of  the  gods." 
Some  "tree  of  language"  myths  belong  here  also,  and  the 
oracle- trees  of  classic  mythology  and  real  Hellenism.  Says 
Brinton  (Rel.  of  Prim.  Peoples,  1897,  p.  153):  "The  sound  of 
the  wind  in  the  leaves,  rising  from  the  softest  of  mystic  whis- 
pers to  the  roaring  of  the  wild  blast,  seems  to  proceed  from  some 
wind  or  spirit.  The  Australians  say  that  these  are  the  voices 
of  the  dead,  communing  one  with  another,  or  warning  the  liv- 
ing of  what  is  to  come.  They  and  other  tribes  also  believe  that 
it  is  through  understanding  this  mysterious  language  that  the 
'doctors,'  or  shamans,  communicate  with  the  world  of  spirits 
and  derive  their  supernatural  knowledge.  Hence,  we  can 
easily  see,  arose  the  myth  of  the  *tree  of  knowledge,'  which  we 
find  in  the  earliest  Semitic  annals  and  monuments.  It  be- 
longed to  the  same  species  as  the  oracular  oak  of  Zeus  at  Do^ 
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dona,  and  the  laurel  of  Apollo  at  Delphi,  from  the  whispers  of 
whose  leaves  the  sybils  interpreted  the  sayings  of  the  gods.** 

The  idea  that  the  sense  of  hearing  is  quickened  at  night  is 
well  expressed  by  Shakespeare  (Mids.  N.  D.,  iii,  2),  who 
makes  Hermia  say: 

"  Dark  night,  that  from  the  eye  his  function  takes, 
The  ear  more  quick  of  apprehension  makes ; 
Wherein  it  doth  impair  the  seeing  sense, 
It  pays  the  hearing  double  recompense." 

Elsewhere,  both  in  literature  and  in  folk-lore,  the  * 'stilly 
night**  makes  it  possible  for  man  by  straining  his  ears  to  per- 
ceive many  otherwise  unheard  sounds  and  whisperings  of 
human,  superhuman  and  infrahuman  origin. 

Deafness.  The  terms  for  **deaf,**  **deafness,**  etc..  in  the 
Indo-European  languages  demonstrate  both  the  indefiniteness 
in  signification  of  ancient  sense- words  and  the  curious  correla- 
tions in  speech-expression  of  the  experience  of  diverse  senses. 
A  common  term  in  English  for  minor  degrees  of  deafness  (and, 
euphemistically,  for  the  others)  is**ibar^of  hearing,*'  correspond- 
ing to  French  *  *dur  d'oreille.  *  *  We  also  say  *  'dull  of  hearing, ' ' 
and  prose  and  poetic  writers  use  such  phrases  as,  **the  dull  ear 
of  a  drowsy  man*'  (Shakespeare),  **the  night's  dull  ear" 
(Shakespeare),  **the  dull  cold  ear  of  death**  (Gray),  etc.  In 
German  we  have  ''schwacbhdrig,  literally  'feeble  (weak)  hear- 
ing.** in  Dutch  "doofaqhtig.**  Latin  surdaster  and  French 
sourdaud  belong  here.  The  history  of  English  terms  denoting 
sense-defects  is  very  interesting  to  the  psychologist. 

To  a  serious  defect  of  hearing  we  apply  in  English  the  term 
deaf,  corresponding  to  German  taub  and  its  cognates  in  other 
languages,  and  related,  by  nasalization,  with  dumb,  German 
dumm  (O.  H.  G.  tumpf),  etc.  That  this  particular  meaning 
is  due  to  specialization  is  seen  from  the  history  of  the  word  and 
its  use  in  the  various  dialects. 

Both  in  English  and  in  German  the  idea  **deaf  **  is  applied  to 
**a  nut  without  a  kernel,'* — a  deaf  nut,  eine  taube  Nuss.  De 
Quincey  (Autob.  Sketches,  I,  p.  91)  speaks  of  '*what  children 
call  a  deaf  nut,  offering  no  kernel;**  and  Bishop  Hall,  in  the 
seventeenth  century,  uses  this  phrase  of  "a  man  that  hath  out- 
ward service  without  inward  fear.  *  *  In  English  and  German  dia- 
lects, and  sometimes  in  the  literary  forms  of  these  tongues,  the 
term  **deaf  *'  is  given  to  empty  ears  of  com,  light  grain,  things 
that  are  hollow,  empty,  barren,  unproductive,  weak,  insipid; 
etc.,  particularly  land,  eggs,  etc.  Murray *s  great  English  dic- 
tionary, Wright's  English  Dialect  dictionary  and  Grimm's  Ger- 
man dictionary  contain  a  mass  of  evidence  on  these  points. 
Worth  special  mention,  perhaps,  are  **deaf "  in  the  sense  of 
* 'asleep,"  used  of  the  foot,  etc.,  and  **deaf  coals,"  applied  to 
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coals  which  have  gone  out  for  lack  of  draft, — both  of  which 
meanings  occur  in  the  Altmark  dialect  of  German,  etc. 

In  modem  English  we  have:  Stone-desif,  deaf  as  a  post 
('*deaf  as  a  door''  is  now  dialectical),  and  in  dialect  and  collo- 
quial speech :  Deaf  as  an  adder,  deaf  as  a  beetle,  deaf  as  a  door- 
nail,  deaf  as  a  haddock,  dead-dtsif,  deaf  as  Ailsa^Craig  (Scotch), 
not  to  hear  day  nor  door  (Scotch),  etc. 

In  Latin  the  characteristic  word  for  "deaf"  is  surdus,  which 
has  given  rise  to  French  sourd,  Spanish  sordo,  Italian  sordo, 
etc.  Even  in  literary  and  classical  Latin  surdus,  like  English 
deaf,  German  dumtn,  etc.,  had  a  rather  wide  range  of  meaning: 
**deaf  (physically  and  figuratively),  mute,  dumb,  harsh,  in- 
harmonious, unpleasant  to  the  ear,''  and«  as  applied  to  colors, 
sounds,  etc.,  **faint,  dim,  dark,  dull."  Pliny  wrote  of  a  *' sur- 
dus color,"  and  in  French  we  have  un  bruit  sourd.  From  sur- 
dus is  derived  absurdus,  with  its  psychic  and  other  implications. 
Many  authorities  make  5«r^«s  cognate  with  sordidus,  "dirty," 
English  swart  and  German  scbwari,  A  periphrastic  term  for 
*  'deaf ' '  in  Latin  is  auribus  captus.  A  derivative  of  surdus  is 
surdaster,  "somewhat  deaf." 

In  the  languages  of  savage  and  barbarous  peoples,  as  may 
be  seen  from  the  Australian  words  for  "deaf"  given  by  Mathew 
(Eagle-hawk  and  Crow,  London,  1899),  we  often  meet  with 
terms  signifying  literally  "not  hearing"  (no  ears),  "stopped 
ears,"  "shut  ears,"  "blunt  (blind)  ears,"  "bad  ears,"  "sick 
ears,"  etc.  Thus  in  the  Barwidgee  language  of  the  Upper 
Murray  "blind"  is  megeewanjega,  **deaf,"  megee  murrumbugga 
(murrumbo  =  ear);  in  the  Yarra  river  dialect  "blind"  is  turt- 
wirng,  "deaf,"  turtwimg  (wirng  =  ear).  Tasmanian  wayeebede. 
Lower  Lachlan  maarkenki,  Kamilroi  muggabinna,  Kabi  pinang 
gulum,  Toodyay  dwangoburt,  Adelaide  yurre  ngundanniti, 
Murunuda  kootchabooroo  all  refer  to  the  fact  of  the  ear  being 
defective  and  contain  as  an  essential  component  the  word  for 
"ear."  In  the  Tyattyalla  language  of  Victoria  murt  wirmbul, 
"deaf,"  really  means  "blunt  ears."  In  the  Yualeai  language 
the  word  for  "deaf,"  nomba,  is  identical  with  that  for  '*mad, 
crazy,"  which  recalls  the  etymological  relationship  of  German 
taub  and  toben.  Prom  the  Indian  languages  of  America  may 
be  cited:  Cree  nama  wayawittam,  nama  pettam,  nama  ottdwo- 
kaw,  the  first  component  of  all  of  which  is  nama,  a  particle  ot 
negation,  used  in  connection  vfxthpettawew,  "to  hear."  and 
other  words  of  "hearing,"  etc., — namawiya  waydwittam,  "he 
is  hard  of  hearing"  ("he  hears  well"  is  nabittam,  which  also 
signifies  he  "understands  well").  In  Cree  we  have  also  for 
"deaf"  kdkepittew  and  kdwiyottdwokay,  kipittdwokew,  etc., 
the  first  of  which  signifies  "his  ears  are  stopped,"  while  the 
others  contain  the  word  for  "ear,"  all  referring  to  "non-hear- 
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ing"  or  interference  with  the  ears.  Cognate  with  Cree  kdhe- 
pittew  is  Ojibwa  kakipisbe,  by  which  name  also  a  species  of 
owl  is  designated,  from  its  assumed  deafiiess.'  The  correlation 
of  hearing  and  intelligence  seen  in  French  entendre^  Latin  in- 
tendere,  etc.,  is  found  in  the  languages  of  many  primitive 
peoples  of  the  Old  World  and  the  New. 

Ear  and  Hear.  In  spite  of  the  close  remblance  of  English  ear 
and  bear,  Gothic  auso  and  bausjan,  German  Obr  and  baren,  it 
is  by  no  xneans  certain  that  the  name  of  the  organ  and  the 
term  applied  to  its  function  are  radically  connected.  This  is 
the  case  also  with  many  primitive  tongues  and  with  a  number 
of  more  or  less  derivative  languages,  like  modern  French,  where 
we  have  for  ''ear,"  oreille,  and  for  **hear,''  entendre,  Scouter, 
although  as  several  phrases  {e.  g, ,  oui-dire)  and  the  term  for 
* 'hearing,*'  ouie,  and  the  not  yet  extinct  ouir,  **tohear,*'  indi- 
cate the  former  existence  of  connected  words  for  ''ear'*  and 
**hear,**  furnished,  as  to  others  of  the  Romance  dialects,  by 
Latin  auris  and  audire  (both  from  the  root  aus-).  Greek  ov9, 
•*ear,"  and  di^  **I  hear,*'  are  probably  cognate  with  Latin 
auris  and  audire,  the  chief  radical  of  all  being  av,  '*to  hear,  to 
attend  to.  to  listen,"  etc.  Anglo-Saxon  hlysi,  **sense  of  hear- 
ing," Old  Slavonic  s/«^ft«.  **hearing,"  Gothic  bliuma,  **hear- 
ing,*'  ** hearing  ear,"  Icelandic  hlust,  **ear,"  Welsh  dust, 
**ear,"  etc.,  exhibit  names  for  **hear"  and  ''ear*'  derived  from 
the  same  radical  as  that  appearing  in  English  list  and  listen. 

English  listen  and  list  contain  an  old  and  widespread  Indo- 
European  radical  blus  (hlus),  **to  hear.*'  Cognate  with  Eng- 
lish listen  (Middle  English  lusten,  A.  S.  hlystan)  are  Icelandic 
blusta,  Old  High  German  hloshi,  Middle  High  German  losen. 
Modem  High  German  lauscben,  Lithuanian  klausijti,  and 
(with  root  bluo  or  hlu)  also  Latin  cluere,  Greek  kKvuv,  Sanskrit 
fru.  Here  belong,  likewise,  the  series  represented  by  English 
hud,  Latin  gloria,  Russian  slava,  etc.  The  English  corres- 
pondent of  German  lauschen,  **to  listen,  to  lie  in  wait"  is  lurk. 
In  dialectic  Swedish  we  have  also  luska,  ''to  lurk,  to  sneak 
about,  to  listen,  to  play  the  eaves-dropper,"  etc.  It  may  be 
noted  here  that  **eaves-dropper"  for  "one  who  listens  secretly," 
has  no  etymological  connection  with  ear  or  bear,  signifying 
"one  who  stands  beneath  the  droppings  of  the  eaves  (so  that 
he  may  hear).*' 

Ear  and  Hearing  in  Folk-Lore  and  Mythology.  Darwin  was 
of  opinion  that  "the  original  music  was  the  birds*  love-song," 
a  theory  later  investigators,  like  Wallaschek,  have  not  looked 
on  with  favor.  In  the  myth  and  folk-lore  of  primitive  races 
the  origin  of  music,  song,  and  even  speech,  itself,  is  often  at- 
tributed to  birds.  According  to  Chinese  tradition,  their  musi- 
cal scale  was  derived  from  a  miraculous  bird,  and  Wallaschek 
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(Prim.  Mus.,  p.  262)  records  the  Abyssinian  belief  that  '^St. 
Yared  was  the  author  of  music,  inspired  as  he  was  by  the 
Holy  Spirit,  which  appeared  to  him  in  the  form  of  a  pigeon, 
teaching  him  at  the  same  time  reading,  writing  and  music." 
The  whispering  dove  and  **the  little  bird  that  told  me"  are 
familiar  figures  in  the  folk-lore  of  many  lands.  Religion  and 
superstition  have  heard  in  the  voices  of  beasts  and  birds  mes- 
sages from  the  other  world,  which  men's  ears  must  be  keen  to 
receive.  In  the  mythology  of  the  Canadian  Iroquois  there  is 
mention  of  a  "tree  of  language,"  whose  branches  are  the 
tongues  of  men  living  on  the  earth,  and  in  this  tree  is  a  small 
bird  that  **uses  the  voices  and  languages  of  all  the  nations  of 
men  and  of  all  the  kinds  of  beasts."  Whispering,  as  opposed 
to  loud  talking  and  ordinary  speech,  appears  often  in  the  re- 
ligion and  magic  of  primitive  peoples,  as  having  per  se  peculiar 
and  valuable  qualities. 

Several  taboos  of  tale-telling  among  primitive  peoples  refer 
to  the  sense  of  hearing  of  the  animals  and  the  gods.  Among 
the  Omaha  Indians  myths  and  stories  are  not  to  be  told  during 
the  day  or  in  summer-time,  or  the  snakes  will  hear  and  do 
mischief,  and  the  Winnebagos  say  to  their  children  that  they 
will  see  snakes  if  they  listen  to  tales  during  warm  weather. 
With  the  Ojibwa  and  certain  other  Algonkian  tribes  it  is  the 
frogs  who  over-hear  the  tellers  out  of  season.  In  winter,  loo, 
these  Indians  say  their  great  hero  or  demi-god,  Nanibozhu,  is 
at  leisure  and  likes  to  listen  to  the  stories  of  his  own  great  ex- 
ploits. All  over  the  world  the  gods,  the  subterranean,  sub- 
aqueous and  super-mundane  beings  strain  their  ears  to  catch 
the  rhythm  of  the  dances,  the  words  of  the  songs  and  prayers, 
the  lines  of  the  dramas  of  primitive  man.  The  ancestors  and 
the  divine  beings  hear  the  children  of  men,  when  they  cannot 
see  them,  and  thus  know  the  world  is  getting  along  well.  Noise 
(not  always  **  joyful")  has  ever  been  a  great  factor  in  religion, 
which  appealed  to  the  ear  before  it  made  captive  the  eye.  It  is 
''Hear  ye  the  Lord  !  "  rather  than  ''See  ye  the  Lord  !  "  The 
loud-voiced  thunder  is  early  deified  and  strange  noises  in  forest 
and  mountain  live  apart  from  form  and  embodiment.  Ear- fear 
shocks  many  a  savage  to  whom  eye-fear  is  unknown.  The 
craven-ear  has  fewer  amulets  and  antidotes  than  the  coward- 
eye.  Deafness  entails  more  eclipse  of  mentality  than  blind- 
ness. For  the  deaf  correspondent  of  a  blind  Homer  the  world 
still  waits.  The  melancholy  of  the  failing  ear  does  not  at- 
tach to  the  lost  eye.  The  **evil-eye"  is  hetero- infectious,  the 
deaf-ear  self-numbing.  The  folk-lore  of  the  deaf  is  an  interest- 
ing topic  about  which  little  has  been  written.  '^Superstitions 
concerning  the  Deaf  in  Cape  Breton  Island"  is  the  title  of  a 
brief  article  by  Professor  T.  A.  Kiesel  (Amer.  Ann.  of  the  Deaf, 
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1890,  Vol.  XXV),  in  which  the  ill-omened  character  of  the 
deaf  is  emphasized.  In  folk-lore  and  mythology  deafness,  like 
some  other  sense-defects,  is  often  attributed  to  giants,  mon- 
sters«  etc. ;  keen  hearing,  on  the  other  hand,  to  dwarfs  and  the 
••little  folk"  of  many  lands. 

Ear-mindedness,  Evidences  of  earmindedness  in  modern 
English  are  to  be  found  in  the  extensive  legal  and  political  use 
of  the  term  "hearing,"  the  parliamentary  interjection  ••hear! 
hear!"  and  the  O  Yes!  of  the  court-criers,  corrupted  from  the 
Norman-French  Oyei!  (Hear  ye). 

In  the  English  of  the  seventeenth  century  we  find,  corres- 
ponding to  our  •*at  first  sight"  and  •*eye-sore."  the  phrases 
••at  first  ear'*  and  **^^Jf-sore,"  the  latter  being  used  in  reference 
to  the  jangling  of  bells,  etc.,  and  its  effect  upon  the  ear.  There 
exist  a  number  of  "ear- words,"  like  "ear-mark,  e.  g.,  which 
belong  perhaps  in  this  category, — they  can  be  found  listed  in 
the  great  Oxford  Dictionary  of  Dr.  Murray. 

In  the  various  languages  of  the  Indo-European  stock  a  cor- 
relation often  appears  between  ••hearing"  and  •'morality,  good- 
ness, tractability,  etc."  Latin  obedire  and  obedientia  (whence 
English  obey  and  obedience),  and  their  descendants  in  the  Ro- 
mance languages,  represent  the  idea  of*  •submission"  and  "duty" 
as  related  to  hearing  and  the  ear.  Anglo-Saxon  gebyrsum  and 
O.  H.  G.  geb6rsam  still  preserved  in  modern  High  German 
^^Aofsam,  *  •obedient,  submissive,"  and  Geborsam,  "obedience," 
are  derived  from  the  radical  b^,  *'hear."  The  simpler  deriva- 
tives from  the  same  root  are  seen  in  Swedish  barsam  and  old 
Danish  barig,  with  like  meaning,  the  last  being  the  simplest. 
Sanskrit  ffustis,  Lithuanian  hlausd,  from  the  radical  hlus 
(klu),  "hear,"  signify  also  ••obedience." 

Latin  surdus,  from  signifying  "deaf,"  came  to  mean  also 
•'deaf  to  reason,  unreasonable,  irrational,"  ideas  intensified  in 
its  derivative  absurdus,  whence  our  absurd  and  related  words 
in  other  languages, — first  what  is  not  agreeable  to  the  ears, 
then  what  suits  not  the  understanding.  Cicero  says:  Est  hoc 
auribus,  animisque  boroinum  absurdum.  Surdus,  itself,  has 
produced,  in  the  Romance  tongues,  several  words  and  phrases 
of  interest  here.  French  sourd  signifies  also  •'secret,  under- 
hand." etc.,  with  its  adverb  sourdement  {cf.  Spani-sh  sordamen- 
te,  etc. ) .  To  our  '  •dark  lantern' '  corresponds  French  •  •lanteme 
sourde, ' '  From  French  sourdine  we  have  borrowed  our  sordine, 
"damper" — and,  in  French,  -'k  la  sourdine,'*  like  Spanish  "a 
la  sordina,**  means  ••secretly,  privately." 

The  Latin  bebes,  whence  our  English  word  bebetude,  was  ap- 
plied in  a  general  way  to  the  senses  of  sight,  hearing,  smell  and 
taste,  to  signify  ••faint,  dull,  dim,  blunt,  obtuse,  slow,  heavy," 
— the  original  meaning  being  the  physical  one  of  "blunt,  dull. 
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not  sharper  penetrating.*'     It  translates  our  "hard  of  hear- 
ing, *  *  *  'somewhat  deaf, '  *  etc. 

Greek  Tv<l>X6q,  * 'blind**  seems  to  have  had  an  extent  of  mean- 
ing similar  to  that  of  the  Latin  bebes  and  it  is  by  Kluge  con- 
nected with  the  stocks  of  English  dumb  (German  dutnm)  and 
German  taub  (English  deaf).  One  could  say,  e.  g,,  nn^o^ 
rd  r  Sira  rov  r€  vovv  rd  r  ^Ofifmra,  * 'blind  in  CUTS  and  mind  and 
eyes.*  *  Also  Tv<^Xo7rovs, '  'with  blind  foot,  stepping  in  blindness.  *  * 
Another  Greek  term  of  general  import  in  the  earlier  language 
is  icoM^,  "blunt,  dumb,  mute,  dull  of  hearing,  deaf,*'  and  meta- 
phorically, "dull  of  mind,  obtuse,  stupid.** 

In  modern  English  dtdl  still  retains  a  rather  general  signifi- 
cance: Dull  of  hearing  (^dull  ears),  dull  of  sight  (dull  eyes), 
dull  day,  dull  edge,  dull  understanding,  dull  mind,  dull 
brain,  dull  boy  (dullard),  etc.,  and  the  particular  one  of 
"stupid,  foolish.'*  This  last  meaning  obtains,  also,  in  earlier 
stages  of  English  and  in  several  of  the  cognate  Teutonic  tongues 
(Gothic  dwals,  "foolish**  is  a  by-form).  In  German  toll  has 
the  heightened  sense  of  "mad,**  like  Dutch  dol,  etc.  In  Irish 
we  find  doll,  ^blind;**  also  cluas-dall,  "deaf,*'  literally  "ear- 
blind.**  The  original  sense  of  the  Teutonic  radical  ^/// and 
also,  perhaps,  of  an  earlier  Indo-European  dhul,  was  probably 
"stupid,  lacking  in  sense-ability,  excited  so  as  to  be  ineffec- 
tive.** 

In  modem  English  (and  Anglo-Saxon)  dumb  signifies  only 
"speechless,  mute,*'  and  the  same  is  true  of  the  cognate  Gothic 
dumbs  and  Old  Norse  dumbr.  The  corresponding  modern  High 
German  dumm,  however,  indicates  a  wider  meaning  for  the 
original  root.  In  Modem  High  German  dumm  signifies 
"stupid,  dull  of  understanding;'*  in  Middle  High  German 
tum(p)  meant  "weak  in  intellect,  stupid,  tbolish,  silly,  simple, 
inexperienced,  unlearned,  thoughtless,  mute;**  in  O.  H.  G. 
tump  signified  likewise  "deaf,**  as  also  in  earlier  Mod.  H.  G. 
The  original  sense  of  the  Teutonic  radical  was  probably  "dull 
of  mind  or  senses,  stupid,  not  understanding,"  from  which 
general  meaning  the  particular  ideas  of  "dumb"  and  "deaf" 
developed  later  in  the  special  languages  concerned. 

Perhaps  the  most  remarkable  examples  of  earmindedness  are 
to  be  found  among  the  aborigines  of  Australia.  Dr.  W.  E. 
Roth  (N.  Queensl.  Ethn.  Bull.  No.  5,  p.  19)  informs  us  that 
"throughout  North  Queensland,  the  ear  is  believed  to  be  the 
seat  of  intelligence,  etc.,  through  or  by  means  of  which  the  im- 
pressions from  the  outer  world  are  conveyed  to  the  inner." 
So,  the  natives  of  TuUy  River,  when  they  first  saw  the  whites 
communicate  with  each  other  by  means  of  a  letter,  used,  after 
looking  at  it,  "to  put  it  up  to  their  ears  to  see  if  they  could  un- 
derstand anything  by  that  method."     The  Brisbane  blacks 
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would  try  to  revive  an  unconscious  individual  by  "banging  his 
ear^  between  the  open  bands,  and  shouting  into  them  all  the 
time."  In  the  Koko-yimidir  language  milka,  the  word  for 
"ear,"  enters  into  the  composition  of  the  terms  for  the  follow- 
ing: 

"Amend,"  milkabandandaya  ("ears  broken-open");  "for- 
get," milkangandal  ("ears  refuse");  "forget,"  milkanyiwara 
("ears  look  for  but  not  necessarily  find");  "hear,"  milkana- 
malma  ("ears  see");  "homesick,"  milkawarramal  ("ears  bad 
become");  "homesick,"  milkadundal  ("ears  soften");  "intel- 
ligent," milkadir  ("ears with");  "listen,"  milkaninggal  ("ears 
sit");  "mad,"  milkabantchir  ("ears  hard");  "obedient," 
milkadir  ("ears  with");  "obstinate,"  milkangamba  ("ears 
closed");  "ol>stinate,"  milkabantchir  ("ears  hard");  "per- 
suade," milkabakal  ("ears  dig");  "playful,"  milkangudo- 
ngudo  ("ears play-play");  "remember,"  milkanamalma  ("ears 
see");  "stupid,"  milkamul( "ears  without");  "think,"  (milka- 
namalma  ("ears  see");  "turn  over  a  new  leaf;"  milkabandan- 
daya ("ears  broken-open"). 

Prom  the  Nggerikudi  language  the  following  may  be  cited 
(Bull.  No.  6,  p.  4;  Bull.  No.  5,  p.  19): 

"Clever,"  woaperu  ("ear  good");  "dead  tired,"  woanaa- 
banu  ("ear- from  wind  breath");  "disobedient,"  woatcheana- 
mai  ("ear  not  listen");  "faint,"  woanaabanu  (see  "dead 
tired");  "intelligent,"  woaperu  ("ear  good");  "stupid," 
woadetra  ("deaf"). 

The  Mallanpara  language  of  Tully  River  has: 

"Cranky,"  wallupurmopurmo  ("very  deaf");  "disobe- 
dient," wallupurmo  ("deaf");  "foolish,"  wallupurmopurmo 
( "very  deaf  ") ;  *  'intelligent,  * '  wallubatchun  ( *  'large  [in  quan- 
tity as  well  as  in  quality]  ear");  "obedient,"  wallubatchun 
( *  'ear  large") .  The  Kia  blacks  of  the  Proserpine  River  call  '  *a 
foolish  individual"  wallukuta  ("ear  closed")  and  a  "clever" 
one  walluimbana  ("ear  open"). 

In  the  gesture-language  of  the  Pitta- Pitta  natives,  according 
to  Dr.  Roth,  "the  sign  for  'forget fulness,'  loss  of  memory,  etc.,' 
is  the  picking  at  the  centre  or  lobe  of  the  ear  with  the  thumb 
and  forefinger, — the  idea  of  bringing  forth  that  which  was 
originally  put  into  it,"  and  the  same  sign  is  known  in  other 
places  (at  Cape  Bedford,  "the  forefinger  is  plugged  into  the  ear 
and  dragged  vertically  out").  In  the  latter  region  also, 
"there  is  a  gesture  indicative  of  'knavery,  foolery,  etc.,'  repre- 
sented by  a  tapping  of  the  ear  with  the  extended  forefinger, — 
'he  won't  listen  to  reason,  /.  e.  hearing.'  " 

Noises,  Musical  Sounds,  etc.  The  primitive  reaction  to  noises 
and  musical  sounds  varies  considerably,  even  within  the  same 
stock.     This  is  best  illustrated  by  the  consideration  of  the 
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sound  terms  of  one  linguistic  family,  the  Algonkian,  for  exam- 
ple. An  interesting  Algonkian  term  is  kttotdgan,  which,  in 
several  dialects  denotes  '*a musical  instrument."  The  particu- 
lar application  is  envious.  The  Ojibwa  call  by  this  name  a 
bell  the  Ottawas  2l  flute,  the  Nipissings  an  organ,  other  Algon- 
kins  of  the  Lake  of  the  Two  Mountains  a  trumpet.  Corres- 
ponding in  Cree  is  kitotcbigan,  •'an  instrument  of  music,"  also 
violin,  to  which  is  cognate  the  Ojibwa  kitodjigan,  the  particu- 
lar term  for  a  violin.  In  Cree  an  organ  is  misi  kitotcbigan 
{misi=^  **big").  The  ultimate  radical  of  all  these  musical 
terms  is  kitS,  **to  give  forth  sound,  to  make  a  noise."  This 
term  serves  also  (in  Cree,  etc.,)  to  designate  all  the  noises  of 
animals,  birds,  etc.,  noise  of  thunder,  noises  of  man,  etc.  Cree 
kitowok,  "he  makes  a  noise,  sings,  neighs,  bellows,  roars, 
etc.,"  corresponds,  in  signification  to  the  Kootenay  tatlokinS, 
Another  Algonkian  term  for  '^musical  instrument"  is  Ojibwa 
madwewetcbigan,  applied  to  anything  producing  a'noise,  or  giv- 
ing forth  a  sound,  and,  in  particular  to  a  piano,  organ,  barp, 
guitar,  born,  trumpet,  etc.  The  ultimate  radical  is  madwe, 
''bearing  a  report  or  sound"  (of  any  kind).  The  range  of  sig- 
nification of  madwe  is  even:  more  extensive  than  that  of  kitd, 
from  the  **beating  of  the  wings  of  a  partridge,"  to  the  notes  of 
a  piano,  from  the  sound  of  the  waves  on  the  shore,  to  the  crack- 
ing of  ice  by  the  cold,  from  weeping  to  a  gun-shot.  Indeed 
madwe,  with  the  proper  suffix  (e.g.,  madwe  piisan,  "to  hear 
the  rain,")  can  be  applied  any  particular  sound.  It  has 
thus  quite  as  wide  a  signification  as  has  our  word  bear.  In 
Cree  kito  and  its  derivatives  seem  to  have  furnished  the 
words  for  "music"  kitdtcbikewin) ,  "musician"  {kitotcbike- 
wiyiniu),  "to  play  a  musical  instrument"  (kitotcbikew) ,  etc. , 
while  in  Ojibwa  madwe  and  its  derivatives  have  furnished  the 
corresponding  terms,  madwewe  tcbigawin,  "music,"  madwewet- 
cbigad,  "musician,"  madwewetcbige,  "to  play  on  a  musical  in- 
strument." Besides  the  terms  relating  to  music  and  musical 
instruments  noted  above  there  are  several  more.  In  Ojibwa 
na^babiigan,  "fiddle,  base  viol,"  etc.;  pipigwan,  "whistle,  flute, 
pipe;"  potatcbigan,  "trumpet,  bugle,  horn,  bellows  of  an  or- 
gan;" teweigan,  "drum,  tambourine,"  etc.  The  Ojibwa  «a;{- 
habiigan  and  the  corresponding  verb  na:^babiige,  "to  play  the 
violin,  etc.,"  come,  through  the  vtxh  nazhabiian,  "to  draw  it 
over  a  string  or  cord  {na:(b,  "scrape,"  dh,  "cord"),  from  the 
radical  na[h,  "to  scrape"  {e.  g.,  skin),  from  which  is  derived 
9\so  na^bigaigan,  "(skin)  scraper." 

To  "scrape"  a  fiddle  is  as  good  Ojibwa  as  it  is  English. 
Pipikwan,  the  term  for  "whistle,  flute,  fife,  pipe,  etc.," — ^the 
corresponding  verb  is  pipkwe, — seems  to  be  a  radical  in  Ojibwa, 
Nipissing  and  Cree,  neither  Lacombe  nor  Cuoq  offering  any 
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etymology  for  it.  Potatcbigan  is  derived,  with  the  instru- 
mental suffix  'igan,  from  potaicb,  "to  blow"  (with  the  mouth), 
from  which  same  radical  comes  potatcbine,  "to  blow  and  hiss 
at  the  same  time  (as  serpents  do)."  Corresponding  in  Cree  is 
potatcbigan,  "instrument  to  blow,  flute,  trumpet,  etc."  Te- 
weigan  (the  verb  corresponding  is  teweige),  comes,  with  the 
instrumental  suffix  -igan,  from  the  radical  tewe,  which  Cuoq 
interprets  as  "to  make  the  sound  tel  tel  etc.,"  (the  compo- 
nents being  tlie  onomatopoeic  tel  and  -we,  "to  make  a  noise"). 
The  Nipissing  word  for  "bell,"  tewesekaigan,  contains  the 
same  root. 

Another  Algonkian  word  for  "drum," — C^ibwa  mitikwakik, 
Qree  mistikwaskik, — signifies,  literally,  "wooden  kettle,"  pre- 
serving, perhaps,  the  fact  of  its  origin  after  the  "earthen  ket- 
tle" (aktk),  and  referring  to  the  wooden  drums  of  the  Indians, 
not  in  connection  with  the  sound  produced.  For  "to  beat  the 
drum"  we  have  Cree  pakabamdw,  "he  beats  the  drum,"  cog- 
nate with  Ojibwa  pc^aakokwan,  ''drumstick"  and  identical 
with  Nipissing  ^aAoama,  "he  beats  time."  The  radical  of  these 
words  ispaha  or pak  *  'to  strike,  to  beat,"  possibly  onomatopoeic. 
Other  languages  would,  doubtless,  furnish  an  abundance  of 
material  in  illustration  of  these  points.  But  these  Algonkian 
examples  must  serve  for  the  present. 

As  the  somewhat  obsolete  English  word  ** chanticleer*'  sug- 
gests, the  same  term  was  often  applied  to  gallinaceous  and  to  hu- 
man song.  Modem  High  German  Habn  and  Lithuanian  gaidys, 
"cock,"  both  signify  "singer," — l^tin  cano,  "I  sing,"  is  cog- 
nate. In  Old  High  German  singen  means  also  "to  crow"  as 
well  as  "to  sing,"  and  Modern  High  German  singer,  like  Eng- 
lish sing  is  applied  indiscriminately  to  human  beings  and  to 
birds,  etc.  In  the  Nipissing  dialect  of  Algonkian,  according 
to  Cuoq  (Lex.  Alg,,  p.  273)  the  word  nikam,  "to  sing,"  sig- 
nifies, literally,  "to  talk  goose,"  from  nika,  "wild  goose." 
Hence,  nikamowin,  "song"'  is  really  "wild  goose  language." 
In  figurative  speech  the  cultivated  nations  of  the  world  call  a 
celebrated  poet  a  "swan,"  a  noted  singer  a  "mocking-bird,"  a 
"nightingde,"  etc.  Wallaschek  (Prim.  Music,  p.  123)  calls 
attention  to  the  relation  between  the  voices  of  birds  and  the 
noises  of  musical  instrument  in  folk-thought: 

"The  Ostiaks  have  two  stringed  instruments  (inventions  of 
their  own);  one  with  strings,  called  'dombra'  (the  name  is  said 
to  be  akin  to  the  'tombora'  of  the  Magyars) ;  another,  with 
eight  strings,  called  'naruista  juch  chotning'  ('chotning'  = 
'swan').  In  Russian  folk-songs  the  comparison  of  instruments 
with  aquatic  birds  frequently  occurs,  particularly  in  the  bird- 
songs.  The  swan,  especially,  is  considered  to  have  the  most  sil- 
very voice  of  all  animals;  even  the  Chinese  goose  *ritais  roi  gus, ' 
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is  called  'swonroi/  i.  e.,  possessing  a  beautiful  voice.  Mr. 
Gorman  supposes  that  the  Russian  harp,  'gusli/  has  its  name 
from  *gus'  (goose*),  like  the  *chotning'  of  the  Ostiaks  from 
swan.  I  may  mention  that  in  the  Slavonian,  too,  'husa'  means 
*goose,'  and  'husle,'  a  violin.'  " 

Onotnatopceia.  That  primitive  peoples  do  not  all  hear  the 
same  (or  approximately  the  same)  sound  in  the  same  manner 
is  a  well-known  fact.  The  * 'local"  nature  of  onomatopoeia 
and  the  great  variety  in  sound  and  noise  names  of  savage  and 
barbarous  tribes  have  been  discussed  by  the  present  writer  in 
connection  with  theories  of  language-origins  (The  Child,  1900, 
pp.  1 1 3- 1 18).  Modifications  of  language  by  the  hearer,  ac- 
cepted by  the  speaker,  have  had  their  rdle  in  the  history  of 
human  speech.  Onomatopoeia  of  human  sounds  is  no  more 
perfect  than  that  which  imitates  the  voices  of  animals  and  the 
noises  of  nature.  The  foreign  element  in  every  language  tes- 
tifies to  the  inability  of  even  the  well-practiced  ear  to  repeat 
exactly  the  spoken  word.  It  is  a  clever  adult  to-day  who  can 
infallibly  distinguish  the  cry  of  a  cat  and  that  of  a  child,  or  un- 
mistakably recognize  the  snore  of  a  human  being  under  all  cir- 
cumstances. And  our  savage  and  barbarous  ancestors  were 
not  in  all  instances  wiser  and  cleverer  than  ourselves. 


MEMORY  OF  A  COMPLEX  SKILLFUL  ACT. 


By  Edgar  Jambs  Swift,  Washington  University,  St.  Louis. 


During  the  winter  of  1902  the  writer  investigated  the  learn- 
ing process  involved  in  keeping  two  balls  going  with  one  hand, 
one  being  caught  and  thrown  while  the  other  was  in  the  air.^ 
The  present  paper  gives  the  result  of  a  test  of  the  ability  of  two  of 
the  subjects  to  perform  the  same  feat  after  a  lapse  of  over  twenty- 
one  months  from  the  completion  of  the  regular  practice  with 
the  right  hand,  in  the  case  of  one  of  the  subjects,  and  of  more 
than  twenty  months  in  the  other.  The  exact  ntunber  of  inter- 
vening days  will  be  given  below. 

Subject  A  (the  designation  of  the  subjects  is  the  same  as  was 
used  in  the  former  paper*)  finished  his  regular  right  hand  prac- 
tice December  nth,  1902,  and  that  of  his  left  hand  December 
20th  of  the  same  year.  After  this  there  were  five  monthly 
tests  of  the  effect  of  intermission  of  practice  which  ended  May 
2ist,  1903.  The  memory  tests  with  which  the  present  paper 
deals  were  made  on  the  13th  of  September,  1904.  Six  hundred 
and  forty-two  days  had  therefore  intervened  since  the  right 
hand  practice  ceased  and  six  hundred  and  thirty-three  since  the 
end  of  the  work  with  the  left  hand.  The  monthly  tests  of  the 
effect  of  intermission  of  practice  were  finished  on  May  21st, 
1903,  having  a  period  between  the  close  of  these  and  the  mem- 
ory test  with  which  this  paper  is  concerned  of  four  hundred  and 
eighty-one  days.  Subject  E  finished  his  right  hand  practice 
January  6th,  1903,  while  his  left  hand  practice  and  test  of  the 
effect  of  the  intermission  of  practice  ended,  the  one  January 
loth,  1903,  and  the  other  June  8th  of  the  same  year.  Six  hun- 
dred and  sixteen  days  had  therefore  elapsed  since  the  close  of 
his  right  hand  tests,  six  hundred  and  twelve  days  since  the  end 
of  practice  with  his  left  hand  and  four  hundred  and  sixty-three 
days  since  the  monthly  tests  of  the  effect  of  the  intermission  of 
practice.  During  the  intervening  time  neither  subject  had  had 
any  practice  whatever.  The  memory  tests  made  on  the  13th 
of  September,  1904,  consisted,  as  in  the  original  investigation, 
of  ten  trials.  The  tests  were  made  in  the  same  room  and  at  the 
same  time  of  day  and  under  the  same  room  conditions  as  be- 

^  Studies  in  the  Psychology  and  Physiology  of  Learning,  by  Edgar 
James  Swift,  Am,  Jour,  of  Psychology ^  Vol.  XIV,  1903,  p.  201. 
•  Loc,  cit. 
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fore.  Care  was  also  taken  to  select  similar  balls.  In  order 
that  the  result  of  the  memory  tests  may  be  compared  with  the 
right  hand  skill  of  the  subjects  at  the  dose  of  the  regular  prac- 
tice with  that  hand  (A,  Dec.  nth,  1902,  and  K,  Jan.  6th, 
1903),  the  scores  of  each  for  the  two  periods  are  placed  side  by 
side. 


At  close  of 

regular  practice 

ISt, 

52 

2nd, 

134 

3d, 

90 

4th, 

44 

5th, 

166 

6th, 

186 

7th, 
8th, 

72 

216 

9th, 

49 

loth. 

42 

If  emory  test. 

Atcl 

oseof 

If  emory  test. 

regular  practice. 

ISt, 

52 

ISt, 

34 

ISt,           89 

2nd, 

56 

2nd, 

143 

2nd,       168 

3d. 

67 

3d, 

98 

3d,          165 

4th, 

163 

4th, 

Z22 

4th,       156 

5th, 

165 

5th, 

149 

5th,       144 

6th, 

215 

6th, 

164 

6th,       318 

7th, 
8th, 

21 
183 

7th, 
8th, 

186 
140 

7th,       193 
8th,       133 

9th, 

92 

9tli, 

147 

9th,       127 

loth, 

173 

loth, 

85 

loth,         26 

1,051  1,187 

The  following  scheme  may, 
son  of  the  results. 

A. 

BBl<OW  50. 

Regular  practice,  3 
Memory  test,         i 

ABOVB  100. 
Regular  practice,  4 
Memory  test,        5 

ABovs  150. 
Regular  practice,  3 
Memory  test,        5 

ABOVB  200. 

Regular  practice,  i 
Memory  test,         i 


1,268  1.519 

perhaps,  aid  us  in  our  compari- 

E. 

BBI«OW  50. 

Regular  practice,  i 
Memory  test,         i 

ABOVB  100. 

Regular  practice,  7 
Memory  test,         8 

ABOVB  150. 
Regular  practice,  2 
Memory  test,        5 

ABOVB  200. 
Regular  practice,  o 
Memory  test,         i 


It  will  be  seen  from  these  figures  that,  in  these  respects,  the 
memory  tests  were  in  no  case  inferior  and  in  all  but  two  in- 
stances were  superior  to  the  scores  made  at  the  close  of  the 
regular  practice.  If  we  consider  the  first  score  in  the  memory 
tests  as  representing  the  approximate  skill  of  the  subjects  after 
the  long  lapse  of  time  the  succeeding  scores  will  show  the 
rapidity  with  which  the  feat  was  releamed,  and  introspection 
sustains  this  view  since  the  throwing  and  catching  seemed  very 
strange  during  the  first  trial,  but  less  novel  during  the  second, 
and  quite  natural  after  that.  Fatigue  was  the  chief  difficulty 
with  which  both  subjects  had  to  contend.     Each  one  became 
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greatly  fatigued  [with  fifty  throws,  quite  as  fieitigued  as  with 
three  or  four  times  that  number  in  the  regular  practice,  and 
after  that  the  accuracy  of  the  movements  was  greatly  affected 
by  this  muscular  condition.  In  a  number  of  instances  the  fail- 
ure to  catch  the  ball  and  the  ''collisions"  were  clearly  due  to 
fatigue  of  the  smaller  muscles  which  in  feats  of  this  sort  do  the 
finer  work.  Each  subject  made  several  "recoveries"  that  were 
not  excelled  during  any  of  the  previous  regular  tests  and  the 
ease  with  which  they  threw  and  caught  the  balls,  several  times 
scarcely  moving  from  their  tracks,  until  handicapped  by  fa- 
tigue, showed  that  the  old  skill  was  still  there.  Since  the  sub- 
jects were  obliged  continually  to  work  against  accumulating 
fatigue  the  resists  of  this  test  seem  to  show  that  the  nervous 
system  had  forgotten  little  or  nothing,  and  that  whatever  loss 
of  skill  the  strangeness  of  the  movements  during  the  first  and 
second  trials  indicated  was  chiefly  muscular.  In  the  ten  trials 
the  subjects  gained  a  facility  in  handling  the  balls  that  they 
had  not  excelled  at  any  period  of  the  regular  practice,  if,  in- 
deed, it  had  been  equaled,  and  this  fodlity,  together  with  the 
scores  that  they  made,  shows  that  they  had  acquired  a  skill 
which  clearly  exceeded  that  with  which  they  ended  the  origi- 
nal learning  process  of  four  hundred  and  fifty  trials  for  A  and 
one  hundr^  and  forty  for  E.  Bourdon  ^  in  testing  the  mem- 
ory of  certain  mental  processes,  after  an  interruption  of  train- 
ing for  varying  periods  of  even  greater  length,  also  found  that 
there  was  no  loss  of  skill,  while  in  some  instances  there  was  an 
evident  gain. 

^UAnnde  Piychologique^  Vol.  VIII,  1901,  p.  327. 
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Ancient  European  Philosophy,  by  Dbmton  J.  Snidsr.  Slg^a  Pnb. 
Co.,  St  Louis,  1903.  pp.  730.  Modem  Bnropean  Philosophy,  1904, 
pp.  829. 

Dr.  Snider  is  already  a  volnminona  author  upon  topics  connected 
with  Greece  and  with  philosophy.  In  these  two  volumes  his  fundamen- 
tal thought  is  that  philosophy  which  has  been  the  great  interpreter  of 
the  thought  of  civilization  hitherto  must  itself  be  now  interpreted.  It 
can  no  longer  interpret  itself.  There  are  many  philosophies  and  our 
problem  is  to  find  the  "pan-peychosis  that  underlies  them  all."  These 
systems,  then,  are  not  fundamental,  but  a  new  norm  is  demanded 
which  shall  not  be  merely  a  variation  of  the  old.  The  history  of  phi- 
losophy has  its  ultimate  end  with  revelation  of  the  new  norm  which 
is  at  heart  psycholo^cal.  Thus  a  complete  reconstruction  of  the  his- 
tory of  philosophy  is  now  imminent.  There  are  three  great  periods. 
The  Greek  starts  with  a  search  for  nature's  being  or  being  itself,  the 
mediaeval  with  the  search  for  God's  being,  the  modem  with  a  search 
for  man's  or  the  ego's  being.  Greek  philosophy  is,  therefore,  the  pure 
ontology  or  science  of  being;  mediaeval  philosophy  is  the  ontology  of 
God;  modem  philosophy  is  ontology  of  the  ego  or  self.  Philosophy 
has  run  its  course  ana  psychology  now  rises  to  the  surface.  I  must 
posit  the  absolute  power  which  posits  me.  I  must  determine  the  norm 
(God,  nature  and  man)  which  determines  me.  Thus,  instead  of  a  phi- 
losophy of  psychology  we  have  before  us  the  necessity  of  a  psychology 
of  pnilosophy.  To  unfold  this  supremely  free  science  or  science  of 
freedom  is  the  author's  task.  The  first  volume  begins  with  the  early 
Hellenic  period  and  ends  with  Proclus,  and  the  second  begins  with 
the  seventeenth  century  and  ends  with  Hegel,  with  a  supplement  on 
Darwin  and  physio-psychism.  The  author  has  schooled  himself  by 
many  long  years  of  study  and  thought  for  these  volumes  and  they 
abound  in  fresh  insights  rather  more  than  with  traces  of  independent 
erudition.  In  very  many,  if  not  most,  places  the  author  has  been 
content  with  the  secondary  sources  found  in  the  great  histories  of  phi- 
losophy, but  in  others,  especially  perhaps  in  Hegel,  he  has  gone  to 
the  sources  and  presents  much  matter  not  found  in  the  histories.  His 
point  of  view  is  fresh  and  even  exhilarating,  and  these  two  works,  es- 
pecially the  first,  mark  a  real  contribution  which  should  find  wide  and 
hearty  recognition  in  academic  circles.  The  author's  style  is  some- 
times a  little  careless,  but  its  chief  fault  is  that  it  is  too  much  limited 
to  the  jargon  of  Hegel  and  the  old  school  of  St.  Louis.  He  has  pet 
terms  and  formulae  which  recur,  some  of  them,  incessantly,  and  to 
some  of  these,  like  psychosis,  the  original  meaning,  hardly  warranted 
by  current  usage,  has  been  given,  and  others  are  so  technically  Hege- 
lian that  the  average  reader  will  fail  to  see  all  that  the^  mean  to  those 
who  write  from  the  inside  of  this  system.  Dr.  Snider  is  a  unique  fig- 
ure and  has  had  a  unique  career.  A  passionate  lover  of  Greece,  which 
he  explored  on  foot  many  years  a^o,  he  is  a  yet  more  passionate  devo- 
tee of  philosophy  in  whose  cause  ne  has  worked  for  many  vears.  His 
productions  entitle  him  to  a  place  among  the  best  score  of  American 
thinkers  in  these  fields,  and  his  work  deserves  better  recognition  than 
it  has  yet  had  in  academic  circles. 
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Principles  of  Knowledge^  with  remarks  on  the  nature  of  reality.  By 
Johnston  Bstsp  Wai,TB&.  Johnston  &  Penney,  West  Newton, 
Pa.    Vol.  I,  1901,  pp.  302.    Vol.  II,  pp.  331. 

This  is  a  solid,  well  matured,  and  independent  system,  treating  in 
the  first  book  cognition  of  the  mental  states  and  of  real  mind.  The 
second  book  treats  of  intellection,  the  third  cognition  of  the  extra- 
mental,  the  fourth  the  extremes  of  knowledge.  In  the  first  book  con- 
sciousness, memory,  classification  of  mental  states  and  their  composi- 
tions, knowledgeof  real  mind  and  theproblem  of  relativity  are  discussed. 
The  second  book  treats  of  perception,  imagination,  logical  thought, 
language  and  symbols;  the  third,  knowledge  of  matter,  space,  time, 
motion,  cause,  God;  and  the  fourth,  discusses  the  nature  of  experi- 
ence, the  notions  of  infinity,  perfection,  the  necessity  and  universality 
of  knowledge,  certainty  and  criterion  of  it.  The  discussion  claims  to 
be  by  the  a  posteriori  method  and  is  a  defence  of  the  primary  posi- 
tions of  idealistic  realism.  The  author  assumes  that  since  Berkeley  and 
Hume  there  has  been  a  vacant  space  open  for  a  consistent  and  empiri- 
cal idealistic  epistemology.  This  he  attempts  to  fill.  Perhaps  the  most 
striking  feature  of  these  volumes  is  the  positive  position  taken  from 
the  first  against  what  is  deemed  the  greatest  and  most  far-reaching 
philosophical  error  of  the  times,  viz.,  the  doctrine  of  the  ideality  of 
space. 

Die  Psychologie  Alberts  des  Grossen,  von  A&thxtb.  Schnbidsr.  iter 
Tiel.    Aschendorffschen  Buchhandlnng,  Mttnster,  1903.    pp.  292. 

This  work  is  one  of  those  admirable  and  thorough  studies  much  to 
be  desired  by  all  teachers  of  philosophical  subjects.  The  author  has 
diligently  gathered  together  the  opinions  of  his  author  upon  the  chief 
psychological  topics  such  as  the  idea  of  the.soul,  its  stages,  the  senses 
and  various  other  powers,  sleep,  dreams,  waking,  inner  perception, 
imagination,  memory,  anatomy  and  physiology  of  the  brain,  the  noetic 
powers  of  the  rational  soul,  intellect  and  sense,  effort,  will,  appetite, 
freedom,  etc.  Description  of  such  a  work  in  detail  is  impossible  here. 
Suffice  it  to  say  that  it  is  as  extensive  in  the  wide  range  of  view  as  it  is 
intensive  in  the  exhaustiveness  of  its  method.  The  views  of  Albertus 
Magnus  on  the  various  points  discussed  and  in  general  are  compared 
with  those  of  others  writing  in  his  time. 

Transitional  Eras  in  Thought^  with  Special  Reference  to  the  Present 
Age,  By  A.  C.  ARifSTRONG.  The  Macmillan  Co.,  New  York, 
1904.    pp.  347. 

The  writer  first  discusses  transitional  eras  in  thought,  then  selects 
certain  typical  eras  of  transition.  The  third  chapter  is  entitled 
*'  Science  and  Doubt."  Then  follow  chapters  on  the  historical  spirit 
and  the  theory  of  evolution,  relation  of  thought  to  social  movements, 
the  appeal  to  faith  and  the  close  of  transitional  eras. 

Some  Elements  Towards  the  At-one-ment  of  Knowledge  and  Beliefs 
by  Wii«i«iAM  RouTH.    Elliot  Stock,  London,  1903,    pp.  234. 

This  work  discusses  the  limitations  of  reason  and  faith,  which  comes 
first — mind  or  matter,  modem  theories  bearing  on  immortality,  the 
witness  of  miracle  to  the  immortals,  their  relations  to  space  and  the 
Bible,  the  renewed  offer  of  sonship,  its  rejection,  and  the  claims  of  the 
new  system.  In  our  opinion  the  author  justifies  his  place  in  the  long 
line  of  those  who  have  attempted  to  harmonize  science  and  religion, 
but  it  is  not,  to  our  thinking,  a  very  prominent  place  in  the  line. 
The  author's  knowledge  of  science  is  too  much  like  that  which  one 
often  hears  from  the  pulpit. 
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Geistige  Sird'munfen  det  Gegenwart^  Ton  Rudoi^p  Buckbn.    Veit  & 
Comp.,  Leipzig,  1904.    pp.  398.    Preis,  8m. 

It  IS  hard  to  say  which  is  most  marrellous,  the  enormous  fecundity 
of  this  anthor  or  the  vast  range  covered  by  his  books.  In  this  third 
edition  there  are  rather  more  changes  than  1>etween  the  first  and  second. 
This  has  probably  been  the  writer's  most  successful  book,  and  readers 
of  the  review  of  the  earlier  edition  will  remember  that  it  treats  of  the 
fundamental  ideas  of  psychic  life,  knowledge,  the  problems  of  the 
world  and  man,  history,  social  democracy,  character,  personality,  re- 
li^on,  etc.  The  above  remarks  must  by  no  means  be  interpreted  as 
critical,  for  the  author  is  one  of  the  most  vigorous  and  suggestive  of 
contemporary  German  writers. 

Some  Popular  Philosophy^  by  Gborgb  H.  Long.    Swan  Sonnenschein 
&  Co.,  Ltd.,  London,  1903.    pp.  113. 

This  booklet  is  devoted  to  such  topics  as:  Some  popular  philosophy, 
the  dignity  of  man,  the  problem  of  metaphysics  and  its  solutions,  the 
head  or  the  heart,  duty  for  duty's  sake,  Chistian  science,  self,  the  why 
and  wherefore.  The  standpoint  is  essentially  ecclesiastical  and  the 
point  of  view  that  of  common  sense  and  practical  religious  life  and 
thought.  It  does  not  profess  to  be  profound  or  complete  but  certainly 
has  its  place. 

Die    Metaphysik    Benekes,      Dargestellt    von    Ai«brbcht  Wand- 
SCHNBIDBR.    B.  S.  Mittler  &  Sohn,  Berlin,  1903.    pp.  155. 

It  is  high  time  we  had  a  digest  of  this  incisive  thinker's  general 
view  of  the  universe.  In  the  work  before  us  this  seems  to  be  well 
done.  It  treats  of  the  problems  and  method  of  metaphysics,  the  origin 
of  our  concepts,  the  relation  of  concept  and  bein^  in  general,  the 
forms  and  relations  of  being,  and  finally  religious  philosophy.  Beneke 
was  essentially  a  contemporary  of  Schopenhauer,  1798-1854. 

A  Primer  of  Philosophy,  by  A.  S.  Rappoport.    John  Murray,   Lon- 
don, 1904.    pp.  118. 

This  modest  writer  proposes  nothing,  supposes  nothing,  but  only 
exposes.  It  is  a  kind  of  kindergarten  treatise,  the  first  part  being  de- 
voted to  the  various  branches  of  philosophy,  and  the  second  to  the 
metaphysical,  ethical  and  epistemologicaf  problems. 

Woher  Kommen  die  Weltgesetze^  von  Baurat  J.  Kubucr.  B.  G.  Tenb- 
ner,  Leipzig,  1904.    pp.  30. 

The  primitive  form  of  matter  is  not  to  be  sought  among  the  lighter 
gases.  These  latter  must  rather  be  regarded  as  the  most  highly  de- 
veloped forms  that  matter  can  attain. 

An  Autobiography^  by  Hbrbbrt  Spbncbr.  Vol.  I,  pp.  655;  Vol.  II, 
pp.  613.    D.  Appleton  &  Co.,  New  York,  1904. 

The  Evolution  of  the  Soul  and  Other  Essays,  by  Thompson  Jay  Hud- 
son.   A.  C.  McClnrg  &  Co.,  Chicago,  1904.    pp.  344. 

This  somewhat  voluminous  writer,  who  died  in  1903,  left  essays  and 
lectures  of  various  dates  unpublished.  These  are  here  brought  to- 
gether. Besides  the  first,  which  gives  its  title  to  the  book,  are  papers 
upon  the  future  life,  man's  psychic  |)ower,  Mrs.  Piper,  the  rationale 
of  hypnotism,  its  use  as  an  anaesthetic  in  surgery,  prophecy,  ancient 
and  modern,  etc.  The  writer  was  a  very  busy  man,  profoundly  de- 
voted to  free  thought  and  to  advanced  theories  as  represented  in  gen- 
eral by  F.  W.  H.  Myers,  Mrs.  Bddv,  and  others.  He  is  one  of  the  very 
foremost  expositors  of  this  kind  ot  new  thought. 
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Essays  on  the  Materialistic  Conception  of  History ^  by  Antonio  Lab- 
Rioi«A.  Tr.  b^  Charles  H.  Kerr.  Charles  H.  Kerr  &  Co.,  Chicago, 
1904.    pp.  246. 

Feuerbach,  The  Roots  of  the  Socialist  Philosophy^  by  Prsdsrick 
BNGBifS.  Tr.  with  critical  in  trod,  by  Austin  I^wis.  Charles  H. 
Kerr  &  Co.,  Chicago,  1903.    pp.  133. 

Labriola's  book  anticipates  the  jubilee  of  the  Communist  Manifesto 
of  1848  which  marks  the  advent  of  this  movement  into  history.  The 
first  part  is  entitled  ''The  Materialistic  Conception  of  History,"  and 
assumes  that  everywhere  civilization  is  now  developing  a  class  antiuf- 
onism  between  those  who  work  and  produce  wealth  and  those  who  do 
not,  so  that  each  state  comprises  two  nations  in  one.  The  ideals  of 
the  former  working  class  of  the  reign  of  equality  and  happiness  and 
the  different  forms  which  these  ideals  have  taken  in  the  minds  of  lead- 
ing writers  of  the  half  century  under  review  are  stated.  The  economic 
factor  of  history  explains  most  of  it.  The  rest  is  largely  verbiage  and 
ideology.  The  conceptions  of  Bngels  and  Marx  that  underlie  economic 
structures  on  the  whole  needs  to  be  supplemented  by  understanding 
'*  those  concrete  and  precise  states  of  mind  "  which  alone  can  make 
us  really  know  the  plebeians  of  Rome,  the  artisans  of  Florence,  the 
peasants  of  Prance,  the  serfs  of  Russia,  and  this  would  constitute  social 
psychology  and  free  tis  from  mere  phrase  makers.  To  effect  this 
emancipation  is  the  historic  mission  of  the  modem  proletariat. 

The  author  and  his  translator,  Austin  Lewis,  agree  in  regarding 
Peuerbach's  exaltation  of  hnmanitarianism  as  religion  as  one  of  the 
motives  of  the  new  socialism.  He  discovered  the  material  foundations 
of  the  religious  world  and  his  theorv  would  have  led  to  a  bourgeoise 
society  instead  of  to  a  new  associated  humanity.  He  failed  to  see  that 
religious  feeling  itself  is  a  product  of  society. 

Social  Ethics,  An  introduction  to  the  Nature  and  Ethics  of  the  State. 
By  Jambs  Mbi^vxi^ia  Coi^bman.  The  Baker  &  Taylor  Co.,  New 
York,  1903.    pp.  357. 

Among  all  the  social  studies  from  various  standpoints  there  was, 
in  this  author's  opinion,  grave  need  of  a  Christian  cosmic  philosophy, 
not  like  that  of  Herbert  Spencer,  on  a  basis  of  matter  and  motion,  but 
regarding  the  facts  of  the  universe  from  the  position  of  Jesus.  More 
imi>ortant  chapters  treat  the  nature  of  the  state,  and  social  institutions, 
their  relation  to  the  church  and  the  individual,  the  social  mind,  con- 
science, and  other  forces,  state  sovereignty,  law,  authority,  the  social 
confession  of  Christ,  and  what  constitutes  a  Christian  state.  The  au- 
thor's b^te  noire  is  Weismann  and  Kidd  whose  chief  position,  as  he 
thinks,  is  that  there  is  instant  retrogression  the  moment  conflict  and 
struggle  cease.  At  the  point  where  this  occurs  Weismann  '*  puts  his 
stage,  which  he  calls  panmixia,  where  the  hostile  social  elements  have 
coalesced  through  marriage  or  otherwise  so  that  competition  is  unable 
to  work.  This  is  the  b^^ning  of  social  death,  says  Weismann." 
Against  this  position  the  author  arrays  his  resources.  He  finds  ar- 
rayed against  himself  most  of  current  expert  opinion,  and  it  must  be 
confessed  that  the  view  he  represents  does  not  seem  to  be  brought  out 
here  with  all  the  fullness  of  which  it  is  capable. 

HobbeSt  by  Sir  Lbsi^ib  Stbphbn.  (Bnglish  Men  of  Letters.)  Mac- 
millan  &  Co.,  Ltd.,  London,  1904.    pp.  243. 

This  work  was  not  seen  through  the  press  by  the  author,  but  his 
friend,  P.  W.  Maitland,  has  performed  this  function  and  here  and  there 
made  slight  additions  where  the  need  seemed  obvious.  The  first  sixty- 
seven  pages  are  devoted  to  the  life  of  Hobbes;  and  the  world,  man. 
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and  the  state,  'are  the  captions  under  which  a  concise  and  admirable 
epitome  of  the  chief  positions  of  this  writer,  never  more  influential 
upon  modern  thought  than  to-day,  are  discussed. 

The  Basis  of  Social  Relations,  A  Study  in  Ethnic  Psychology,  By 
Danibi«  G.  Brinton.  Bd.  by  Livingston  Perrand.  G.  P.  Put- 
nam's Sons,  New  York,  1902.    pp.  204. 

The  manuscript  of  this  work,  left  at  Dr.  Brinton's  death,  was  in  nearlj 
perfected  form.  It  proves  to  be  the  most  comprehensive  of  all  his 
works  and  a  better  expression  of  his  general  point  of  view^  than  any  of 
his  writings.  It  is  essentially  divided  into  two  parts,  (i)  cultural,  and 
(2)  the  natural  history  of  the  ethnic  mind.  Perhaps  there  is  a  sense 
in  which  his  claim  is  true  that  this  is  the  most  comprehensive  treatise 
on  ethnic  psychology. 

Das  Problem  des  Kontischen  in  seiner  geschichtlichen  Entwicklung^ 
von  Franz  Jahn.    A.  Stein,  Potsdam,    pp.  150.    Preis,  3m. 

The  writer  first  treats  of  the  development  of  the  comic  from  Plato  to 
Descartes.  Then  comes  the  Aufklarung  from  Hobbes  to  the  French 
and  German  writers  of  the  eighteenth  century,  where  it  is  treated  in 
connection  with  the  theory  of  knowledge  and  of  wit.  Then  comes  the 
period  of  romance  and  speculative  philosophy  where  it  is  brought  into 
connection  with  metaphysics  and  aesthetics.  Lastly  comes  the  scien- 
tific period,  beginning  with  Zeising  and  coming  down  to  Wnndt,  Krape- 
lin,  Groos,  Meredith,  Sully  and  others. 

Hughlings-Jackson  on  the  Connection  between  the  Mindaud  the  Brain, 
by  Morton  Princb.  (Reprinted  from  Brain,  1891,  Summer  Num- 
ber.)   pp.  20. 

La  Logique  des  Sentiments,  par  Th.  Ribot.  F^Hz  Alcan,  Paris,  1905. 
pp.  200.    (Biblioth6qne  de  Philosophic  Contemporaine.) 

This  work  taken  together  with  his  'Psychology  of  the  Sentiments,*' 
and  his  "Creative  Imagination'*  complete  his  treatises  of  the  senti- 
ments. That  affective  states  are  associative  all  admit.  The  author 
seeks  to  enucleate  the  constitutive  elements  of  a  logic  of  the  senti- 
ments. This  he  divides  into  five  chief  forms  of  reasoning — passional, 
unconscious,  imaginative,  justificative,  and  mixed.  His  conclusion  is 
that  the  log^ic  of  the  sentiments  is  not  entirely  sophism,  prone  as  we 
are  to  intellectual  and  moral  errors  here. 

ilinfUhrung  in  die  Psychologic,  von  Ai^bxandsr  Ppandbr.  Johann 
Ambrosins  Barth,  Leipzig,  1904.    pp.  423. 

The  author  seeks  to  reduce  psychology  to  its  simplest  a'nd  briefest 
form.  Strange  to  say,  everything  epistemological  is  omitted.  The 
assumption  is  that  psychology  embraces  all  that  is  most  interesting 
for  man.  Bpistemology,  the  author  asserts,  places  psychology  at  a 
very  peculiar  disadvantage  and  lays  upon  it  difficulties  such  as  no 
other  science  bears  and  always  diverts  it  from  its  proper  field.  More- 
over, the  theory  of  knowledge  itself  has  suffered  by  being  mixed  in  to 
psychological  discussions.  The  real  problem  of  psychology  is  the 
spiritual  conquest  of  the  rich,  vital,  psychic  reality.  By  this  treat- 
ment alone  the  great  disenchantment,  which  so  many  who  are  now 
strongly  attracted  to  psychology  come  to  feel,  may  be  avoided. 

Practical  knowledge  of  mankind  is  perhaps  the  beginning  of  psy- 
chology. It  involves,  of  course,  presuppositions.  Psychology  is 
moreover  a  presupositionless  science.  The  author  evidently  is  disin- 
clined toward  parallelism.  He  recognizes  fully  the  value  of  experi- 
ment, also  the  subjective  method  of  self-observation,  the  genetic 
method,  and  popular  psychology,  and  thence  passes  to  the  discussion 
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of  feeling  and  endeavor,  sensation,  concept,  memory,  perception,  at- 
tention, the  soul,  the  self,  association,  habit,  imitation,  etc. 

Technique  de  Psychologie  Experimentale,  (^Examen  des  sujets)  Par 
Dr.  ToiTLODSB,  N.  Vaschidb,  et  H.  PiAron.  Biblioth^ne  Inter- 
nationale de  Psychologie  Bzperimentale.  Octave  Doin,  Paris, 
1904.  pp.335. 
This  booklet  is  the  result  of  about  ten  years  of  experience  in  medi- 
co-experimental psychology.  After  discussing  the  place  of  theory,  the 
authors  treat  the  classification  of  phenomena,  the  measurements  of 
psychic  processes,  a  topic  illustrated  by  many  cuts,  and  at  the  con- 
clusion of  these  sections  grapple  with  the  general  problems  of  synthe- 
sis, of  personality,  character,  observation  and  experiment,  the  gaps  in 
the  processes  and  how  to  fill  them.  Most  valuable  and  interesting, 
however,  in  this  book  is  the  table  of  tests.  These  mostly  pertain  to 
the  sphere  of  memory  and  involve  memories  of  length,  angles,  forms, 
distance,  sounds,  harmonies,  series  of  notes,  figures,  letters,  words, 
phrases,  objects,  scenes,  musical  complexes,  abstract  ideas,  etc.  To 
these  are  added  tests  of  simple  association,  of  association  by  choice, 
association  of  images,  imagination,  abstraction,  judgment,  observation 
and  reason.  These  tests  are  devised  with  rather  special  reference  to 
bringing  out  individual  differences.  It  deserves  to  be  noted  as  the  first 
of  its  kind  in  Prance.  They  are  made  in  this  laboratory  at  Villejuif 
as  precise  as  may  be,  but  with  special  reference  to  practical  ends. 

An  Introduction  to  the  Theory  of  Mental  and  Social  Measurements, 
by  Edward  L.  Thorndikb.  The  Scientific  Press,  N.  Y.,  1904. 
pp.  212.    (Library  of  Psychology  and  Scientific  Methods.) 

A  book  like  this  certainly  has  its  place.  To  discuss  the  measure- 
ments of  individuals,  groups,  variability,  probability,  the  measure- 
ments of  difference,  change,  relation,  sources  of  error,  etc.,  is  a  con- 
venient introduction  to  the  study  of  Pearson,  Gal  ton,  and  the  spirit 
of  Biometrica.  It  should  be  in  the  hands  of  all  who  compute  volumi- 
nous numerical  data  from  laboratory  or  anthropological  protocols. 
Thankful  as  we  are  for  it,  it  bears,  like  the  other  publications  of  this 
author,  the  marks  of  prematurity,  haste,  lack  of  thoroughness,  and 
incompletion.  A  diligent  and  faithful  compiler,  even,  would  not  have 
omitte^i  references  to  so  many  valuable  American  workers  who  have 
contributed  so  much  to  this  field  and  have  been  in  some  sense  pio- 
neers here  in  its  development,  like  Boas  and  Porter.  He  would  have 
recognized  the  superb  technique  of  Benedict  and  his  pupils,  would 
have  included  at  least  a  few  of  the  most  ingenious  formulse  and  even 
methods  that  physiologists  have  developed,  and  would  have  seen 
the  possibilities  now  and,  indeed,  the  opportuneness  of  what  we  be- 
lieve is  inevitable  very  soon — ^a  new  type  of  logic  which  will  cover 
all  his  gronnd  and  far  more,  but  show  things  in  their  larger  relations. 
Even  the  French  handbook,  the  field  of  which  crosses  this  almost  in 
the  exact  centre,  is  unnoticed.    Still,  it  is  helpful  and  suggestive. 

The  Theory  of  Advertising,  by  Wai^TER  Dux  Scott.  Small,  May- 
nard  &  Co.,  Boston,  1904.    pp.  240. 

These  papers  are  mostly  published  from  Mahin's  Magazine.  Psy- 
chologists have  themselves  only  lately  awakened  to  the  fact  that  we 
have  in  advertising  a  mine  of  data  for  the  study  of  attention,  the  value 
of  which  can  hardly  be  paralleled  elsewhere.  It  was  high  time  that 
the  lessons  in  this  field  be  gathered  and,  while  we  must  consider  this 
book  onlj  a  beginning,  it  is  full  of  interest  and  suggestion,  and  best 
of  all,  it  IS  treated  in  a  tentative  and  not  in  a  final  way,  with  due  realiza- 
tion of  the  fact  that  there  is  much  more  to  come. 
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V Annie  Psychologique^  pabli6e  par  Ai«prbd  Binst.    Dixi^tne  Ann6e. 
Masfion  et  Cie.,  Paris,  1904.    pp.  680.     15  francs. 

This  tenth  volnme  of  the  Ann6e  contains  a  happy  innovation, 
namely  I  a  Collection  of  annual  reviews,  quite  detailed  and  critical,  upon 
the  following  special  topics:  the  physiology  of  the  nervous  system,  its 
histology,  its  mental  pathology,  normal  and  abnormal  pedagogy,  nor- 
mal and  criminal  anUiropology,  philosophy,  sociology,  etc.  Among 
the  subjects  treated  are  a  psychological  portrait  of  Paul  Hervieu,  the 
dramatic  author;  a  curious  study  of  control  under  the  revelations  of 
graphology;  an  analysis  of  a  curious  case  of  mental  disease;  an  inter- 
esting experimentation  on  the  maternal  instincts  of  the  spider. 

Travail  et  Plasir^  par  Ch.  P6r±.      Pelix  Alcan,  Paris,  1904.    pp.  476. 

Die  Konvergenz  der  Organistnen,  von  Hbrmann  Pribdmann.  Geb- 
riider  Paetel,  Berlin,  1904.    pp.  242. 

''Many  doctrines,  but  one  truth,"  is  the  motto  of  this  attempt  to 
substitute  an  empirical  theory  for  that  of  descent.  The  author  dis- 
cusses ovogenesis,  the  relations  between  comparative  anatomy  and 
biontotechnik,  physiological  chemistry,  paleontology,  development 
history,  the  theory  of  specific  inheritance,  the  {principles  of  homolo^ 
and  analogy,  and  finally  brings  these  together  into  a  principle  of  di- 
rect convergence.  This  he  illustrates  in  copious  ways,  not  only  in 
form,  but  in  language,  writing,  and  comparative  etholog^y  as  well  as 
morphology.  In  the  last  chapters  he  describes  the  primitive  history 
of  mammals,  especially  man,  specific  life  intensity,  and  the  idea  of 
species  as  a  doctrine  of  rational  organization. 

Where  Did  Life  Begin.  A  Monograph.  By  Gilbbrt  Hii^ton  Scrib- 
NER.    Charles  Scribner's  Sons,  New  York,  1903.    New  Ed.  pp.  75. 

This  monograph  was  first  published  in  1883,  and  the  author's  con- 
clusions are  apparently  approved  by  Professors  Wort  man  and  Wieland, 
of  Yale,  and  it  would  seem,  too,  by  Professor  Asa  Gray.  The  earth 
cooled  down  from  a  molten  state  slowly,  and  the  poles  would  there- 
fore first  reach  a  temperature  sufficiently  cool  to  permit  life.  This 
might  occur  here  when  it  would  have  been  impossible  near  the  equator. 
The  polar  zones  led  the  advance  in  cooling  and  have  had  in  turn  all 
the  temperatures  and  climates  necessary  to  maintain  both  vegetal  and 
animal  life.  If  the  first  isothermal  belt  including  the  highest  heat 
degree  in  which  any  life  is  possible  moved  southward  a  mile  every 
thousand  years  it  would  take  six  million  vears  for  it  to  travel  from 
the  pole  to  the  equator.  The  poles  cooled  first  because  they  had  less 
heat  from  the  sun.  Thus,  animals  and  plants  slowly  migrated  south- 
ward. This  accounts  for  the  fact  that  a  long  list  of  animals  are 
found  in  the  eastern  and  western  hemispheres  north  of  the  equator 
which  are  closely  allied  to  each  other.  No  indigenous  theory  will  ac- 
count for  this.  Moreover,  mountains  and  river  beds  run  predomi- 
nantly north  or  south.  The  traces  of  this  great  migration  in  the  south- 
em  hemisphere  are  less  conspicuous  because  of  the  configuration  of 
the  land. 

Wahres  und  FaUches  an  Darwins  Lehre^  von  August  Paui^y.  Bmst 
Reinhardt,  Miinchen,  1902.    pp.  18. 

Ants  and  Some  Other  Insects^  by  August  Porbi<.  Tr.  by  William 
Norton  Wheeler.  (Religion  of  Science  Library,  No.  56.)  Open 
Court  Publishing  Co.,  Chicago,  1904.    pp.  49. 

Biographic  Clinics,  by  Gborgb  M.  Goui,d.  Vol.  II.  P.  Blakiston's 
Sons  &  Co.,  Philadelphia,  1904.    pp.  392. 

In  this  second  volume  the  author  takes  up  the  problem  of  the  origin 
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of  the  ill  health  of  George  Eliot,  George  Henry  Lewes,  Wagner,  Park- 
man,  Mrs.  Carlyle,  Spencer,  Whittier,  Margaret  Puller  Ossoli  and 
Nietzsche.  It  marks  a  distinct  advance  upon  the  book  of  last  year 
which  was  devoted  to  De  Qnincey,  Carlyle,  Darwin,  Hnxley  and 
Browning.  The  author  of  this  note  is  not  competent  to  form  an  opin- 
ion of  the  value  of  the  writer's  main  contention  that  most  of  the  ail- 
ments of  these  men  were  due  to  eye  strain.  It  seems  to  him  on  the 
contrary  that  this  may  be  an  exaggeration  of  the  kind  to  which  all 
specialists  are  probably  liable.  The  neglect  of  the  first  volume  by 
some  medical  journals  and  the  slight  or  even  critical  reference  to  it  by 
others,  of  which  the  author  has  just  cause  of  complaint,  is  perhaps 
due  to  this  feeling  among  his  professional  brethen.  However  this 
may  be.  Dr.  Gould  seems  to  us  to  have  made  a  very  important  contri- 
bution to  the  methods  of  modern  biographers.  In  the  future  they 
should  certainly  take  into  careful  account  the  health  in  general  if  not 
in  detail  of  the  men  of  whom  they  write.  It  is  both  surprising  and 
pitiful  to  read  the  autobiographic  record  of  symptoms  and  perhaps 
protracted  sufferings  by  many  of  these  great  men  and  women.  Had  • 
he  waited  until  its  appearance,  and  then  taken  account  of  Herbert 
Spencer's  autobiography,  he  could  have  made  the  chapter  devoted  to 
this  man  very  much  more  pathetic.  The  question  is  inevitable  whether 
all  of  the  great  workers  of  the  world  have  been  incessantly  fighting 
pain  and  disease,  and  the  philosophic  mind  cannot  rest  short  of  the 
further  query  whether  excessive  mentation  be  not  itself  so  unnatural 
as  to  be  a  cause  of  many  of  these  woes.  In  our  day  when  hygiene, 
public,  domestic,  educational  and  personal,  is  coming  to  play  such  an 
important  and  even  central  r61e  it  was  high  time  to  look  at  the  lives 
of  the  leaders  of  the  race  from  this  view  point,  and  not  only  the  medi- 
cal profession,  but  all  interested  in  culture  owe  to  Dr.  Gould  a  debt  of 
gratitude  for  his  painstaking  work. 

Die  Erregung^  Hemmung  und  Narkose^  von  N.  B.  Wbdbnsky.  Pro- 
fessor der  Physiologic  an  der  Universitat  der  St.  Petersburg.  Mar- 
tin Hager,  Bonn,  1904.    pp.  152. 

The  present  volume,  of  which  a  brief  notice  has  already  been  ^iven 
in  a  previous  number,  states  in  a  concise  form  the  results  of  a  series  of 
experimental  researches  on  the  effect  of  narcotics  and  various  chemi- 
cal, thermal  and  electrical  stimuli  upon  a  g^ven  nerve  tract.  The  chief 
result  of  Prof.  Wedensky's  first  research  was  to  confirm  the  conclu- 
sions of  Griinhagen  and  his  followers  that,  in  proportion  as  the  poison 
exerts  its  influence  upon  the  nerve,  the  irrttabtlity  of  the  nerve  de- 
creases since  increasingly  stronger  stimuli  are  necessary  to  produce 
the  minimal  muscular  contraction.  The  conductivity  on  the  other 
hand  appears  to  persist  for  a  longer  time,  since  even  minimal  electrical 
stimulations  applied  to  a  normal  point  in  the  nerve  above  the  narco- 
tized tract  are  still  trsnsmitted  through  it.  An  ingenious  device  by 
which  a  telephone  was  introduced  between  the  narcotized  tract  and  the 
muscle  made  possible  a  series  of  experiments  in  which  changes  in  the 
nerve  were  indicated  by  a  change  of  tone  in  the  instrument.  With  the 
aid  of  this  apparatus  a  stage,  to  which  the  name  Versuchstadium  was 
applied,  was  discovered  in  which  both  weak  and  strong  stimuli  were 
still  conducted  from  the  normal  point  through  the  narcotized  tract 
although  the  clear,  musical,  tone  of  the  telephone  had  already  become 
dull  and  confused.  Prom  this  series  of  experiments  Prof.  Wedensky 
draws  two  important  inferences :  (i)  that  while  by  the  usual  method  oi 
minimal  stimuli  the  conductivity  of  the  nerve  has  been  regarded  as 
unchanged  until  its  sudden  disappearance,  it  is,  in  reality,  deeply 
changed  before  this  happens.  (2)  The  narcotized  nerve  tract,  at  least 
in  the  Versuchstadium  must  be  regarded  as  in  a  state  of  irritability. 
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In  the  stage  sncceedisg  this,  as  the  narcosis  deepens,  which  he  terms 
the  paradoxical  stage,  it  was  found  that  while  strong  stimnli  produced 
only  a  mere  beginning  of  muscular  contraction,  weak  stimuli  pro> 
duced  tetanic  contraction  and  that  conductivity  persists  longest  for 
weak  stimuli.  It  was  also  found  that  in  the  paradoxical  stage  a  stimu- 
lus applied  to  the  normal  nerve  tract  above  the  narcotizM  tract  ex- 
erted an  inhibiting  influence  upon  the  latter,  e.  ^.,  if  stimulation  of  the 
narcotized  tract  still  produces  some  response  in  the  muscle,  this  van- 
ishes or  is  greatly  decreased  if  a  point  in  the  normal  nerve  tract  above 
is  stimulated  at  the  same  time.  A  long  series  of  experiments  with  in- 
duction currents  of  varyine  strength  was  carried  out  for  the  purpose 
of  investigating  this  inhibitory  influence  of  connected  nerve  tracts  and 
likewise  on  the  effects  of  different  chemical  and  thermal  agents  applied 
to  the  nerve,  from  which  he  concludes  that  states  of  the  nerve  com- 
pletely analogous  to  narcosis  can  be  produced  by  ordinary  means  of 
excitation — and  that  irritability,  inhibition,  and  narcosis  are  so  closely 
related  that  the  same  stimuli  under  different  conditions  may  produce 
either  of  these  states.  As  a  term  to  cover  all  states  of  the  nerve  in 
which  irritability  is  more  or  less  deadened,  whether  by  narcotics  or 
other  means,  he  coins  the  word  Parabiose,  which  state  he  concludes  is 
most  closely  related  if  not  identical  with  inhibition.  This  work  of 
Prof.  Wedensky's  is  the  most  complete  and  extensive  contribution 
which  has  yet  been  made  on  the  subject  of  inhibition,  and  his  conclu- 
sions are  far  reaching  and  important  for  psychology,  inasmuch  as  the 
problem  of  inhibition  is  closeiy  bound  up  with  those  theories  of  will 
and  attention  that  have  a  physiological  basis. 

Clark  University,  ThbodaTB  L.  Smith. 

La  Contagion  Mentale^  par  A.  ViGOUROUX  et  P.  P.  Juqubijbr.  Bil^- 
liotheque  Internationale  de  Psychologic  Bxperimentale.  Octave 
Doin,  Paris,  1905.     pp.  358. 

This  is  a  summary  discussion  of  such  topics  as  imitation,  sugges- 
tion, and  other  mechanism,  the  contagion  of  movements,  acts,  and 
affective  states,  especially  the  primitive  emotions  of  pcdn  and  pleasure 
and  of  the  highest  feelings.  Then  the  contagion  of  iaeas,  and  the  con- 
ditions, voluntary  and  involuntary,  under  which  all  these  processes 
occur,  conclude  the  first  part.  In  the  second  part  the  contagion  of 
morbid' movements,  the  perversion  of  nutritive  instincts  in  the  form 
of  drugs,  morbid  fears  and  phobias,  anger,  tender  emotion,  anomalies 
of  personal  sentiment,  megalomania,  suicide,  sexual  perversions,  re- 
ligious expressions,  sesthetic  and  intellectual  sentiments,  are  dis- 
cussed. Many  personal  observations  from  the  author's  own  experience 
Are  introduced  into  this  work. 

V  Arriiration  Mentale.  Contribution  k  T^tude  de  la  pathologie  in- 
fantile. Par  Dr.  Aug.  Lby.  J.  I/eb^gue  &  Cie.,  Bruxelles,  1904. 
pp.  263. 
The  author  had  unusual  opportunities  for  years  for  studying  back- 
ward children  and  youth  at  Antwerp  and  has  sought  to  group  the  en- 
semble of  symptoms  in  children  slightly  retarded  in  their  develop- 
ment. After  very  briefly  discussing  causes,  especially  the  biological 
and  social  factors,  he  turns  to  symptomatology,  which  occupies  most 
of  the  book.  These  are  subdivided  as  somatic  and  psycho-nervous. 
Under  the  former  head  he  treats  of  all  asvmmetries  which  anthropom- 
etry can  detect.  Here,  too,  he  places  blood  defects  and  anomalies 
of  temperature.  The  other  group  of  somatic  symptoms  which  he  calls 
pathological  injuries  are  adenoids,  tuberculosis,  rickets,  syphilis,  etc. 
Under  the  second  general  division  he  takes  up  especial  senses  and 
then  passes  to  the  central  motor  organs  under  which  he  discusses  not 
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only  contractures,  reflexes,  ergographic  tests,  but  also  language,  writ- 
ing and  drawing.  The  third  sub-heading  is  devoted  to  topics  of  intel- 
lect, arrest,  attention,  memory,  orientation,  fatigue,  sentiment,  imagi- 
nation, suggestibility,  etc.  The  sections  on  treatment  and  on  the 
social  and  medico-legal  point  of  view  are  brief. 

Heart  of  My  Heart,  by  Bi«i4S  Mbrbdith.    McClnre,  Phillips  &  Co., 
New  York,  1904.  pp.  230. 

We  have  here  a  very  intimate  diary  of  a  young  wife  during  the  ges- 
tation period.  It  is  very  suggestive  and  may  almost  be  said  to  open  a 
new  vista  to  the  psychologist.  It  shows  how  much  closer  becomes  the 
bond  between  husband  and  wife,  how  the  latter  feels  herself  to  be  no 
longer  her  own,  how  much  more  careful  of  the  wife  is  the  husband  now. 
So,  too,  comes  the  almost  utter  absence  of  any  fear  of  death,  the  de- 
sire of  the  whole  motherhood,  pain  and  all.  The  function  of  paternity 
stands  out  in  strong  light,  and  so  does  the  impulse  to  care  for  one's 
self  in  this  condition  au  the  more  if  loved  and  cared  for  by  others. 
The  home-making  instinct  is  very  strongly  developed  now,  a  little 
like  nest-hiding  among  the  animals.  There  is  an  instinct  to  shun 
publicity.  There  is  also  a  desire  to  cultivate  tranquil  and  sweet  states 
of  mind  for  its  effects,  a  new  pity  for  childless  women,  a  preference 
(which  this  mother  thinks  universal)  for  bojs,  a  desire  that  if  either 
mother  or  child  should  have  to  be  sacrificed  it  should  be  the  former. 
Everything  is  planned  out  minutely  in  advance,  every  contingency 
arranged  for,  every  wish  and  even  caprice  indulged.  One  cannot  read 
this  book  without  feeling  a  new  pity  for  childless  wives. 

Proceedings  of  the  American  Medico-Psychological  Association  at  the 
Fifty-ninth  Annual  Meeting  held  in  Washington,  D.  C,  May  12- 

15.  1903-  PP-  507. 
This  volume  contains  an  unusually  large  number  of  interesting  arti- 
cles, one  of  the  best  being  that  of  Dr.  Adolf  Meyer  on  the  anatomical 
facts  and  clinical  varieties  of  traumatic  insanity.  Dr.  Burr  gives  an 
interesting  summary  of  surgical  experiences  in  insanity  of  traumatic 
origin,  and  Dr.  Everett  FIomI  on  the  psychology  of  epilepsy. 

The  Surgical  TVeatment  of  BrighVs  Disease,  by  Gborgb  M.  Edb- 
BOHi^.    Frank  F.  Lisiecki,  New  York,  1904.    pp.  327. 

The  time  has  hardly  come  for  a  complete  systematic  presentation  of 
snrgical  treatment  of  Bright's  disease,  but  there  is  a  demand  for  some 
such  treatment  and  this  the  author  seeks  to  meet  so  far  as  current  lit- 
erature makes  it  possible.  As  he  well  says,  his  theory  on  trial  will 
be  judged  b^  its  results.  His  own  conclusion  is  that  chronic  Bright's 
disease  justifies  surgical  treatment. 

The  Tree-Dwellers,  by  Kathb&inb  Ei<izabbth  Dopp.    Rand,  Mc- 
Nally  &  Co.,  New  York,  1904.    pp.  158. 

Midiumniti  Dilirante,  par  P.  Soulier  et  Francois  Boissibr.   Ar- 
chives de  Neurologie.    Vol.  XVIII,  Nos.  103  and  104,  1904. 

This  paper,  giving  a  minute  analysis  of  two  cases  of  mediumship,  is 
the  outcome  of  the  recent  tendencv  in  France  of  the  scientific  study 
in  spiritualism,  which  found  its  culmination  a  few  years  ago  in  Plour- 
noy's,  "Des  Indes  V  la  Plan^te  Mars,"  a  study  of  a  subconscious  mind, 
capable  of  great  imaginative  and  creative  flights.  The  present  writers 
look  upon  mediumship  as  a  form  of  mental  disorder  (hysteria)  and 
tentatively  divide  it  into  three  classes : 

1st.  That  form  in  which  the  symptomatic  elements  are  represented 
by  the  medium  himself. 
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2nd.    That  form  which  occnrs  for  a  short  period  in  some  grave  psy- 
chosis, an  episode,  a  transitory  phase  in  the  psychosis. 

3rd.    That  form  in  which  the  mediumship  is  in  the  ^ychosis  itself, 
and  is  marked  by  the  psychic  disorganization  of  the  subject. 

The  two  cases  are  reported  in  great  detail,  and  there  are  g^n 
specimens  of  the  automatic,  subconscious  drawings.  In  the  first  case, 
hallucinations  of  various  kinds  (verbal,  psychomotor,  typtological 
and  graphomotor)  were  very  prominent;  there  were  written  and 
spoken  spirit  messages,  writings,  inspired  revelations  and  a  strong  j 
erotic  tendency.  The  second  case  haa  a  neuropathic  heredity  and  the 
symptomatology  inclined  to  mysticism,  visions,  migration  of  the  soul, 
suicidal  attempts  and  double  personality.  These  two  cases  are  dis- 
cussed from  spiritualistic,  mystic  and  psychiatrical  standpoints. 

[Flournoy,  m  a  recent  paper  {Note  sur  une  communication  typtoUh 
giqut,— Journal  de  psychologic  normale  et  pathologique^  Jan. -Feb., 
1904),  divides  spiritualistic  communications  into  three  groaps:tbe 
first  consisting  of  simple  scrawls,  the  second  of  messages  and  revela- 
tions purporting  to  be  the  outcome  of  supernormal  powers  such  as 
telepathy  and  clairToyance,  and  the  third,  which  alone  is  of  scientific 
interest,  being  a  manifestation  of  the  subliminal  consciousness,  such 
as  he  had  previously  studied  in  Mile.  H^l^e  Smith.  This  last  was 
probably  the  prime  factor  in  such  mystics  as  Swedenborg  or  B^yan, 
and  in  the  famous  case  of  Mrs.  Piper.  It  also  explains  the  cuiiAj^i  if 
reviewed.]  I.  H.  Coriat. 


NOTBS. 

The  Fifth  International  Congress  of  Psychology  will  be  held  at 
Rome,  April  26-30,  1905.  Pull  information  with  regard  to  the  work 
and  organisation  of  the  Congress  may  be  obtained  from  Dr.  Sante 
de  Sanctis,  9a  Via  Depretis,  Rome.  All  psychologists  who  intend  to 
read  papers  at  the  Congress  are  requestea  to  communicate  as  early  as 
possible  with  the  President  of  the  Committee  of  Organization,  Profes- 
sor Giuseppe  Sergi,  26  Via  Collegio  Romano,  Rome. 

C0RK.KCT10N.  Through  inadvertence  due  acknowledgment  of  anist- 
ance  from  the  Carnegie  Institution  was  omitted  from  the  paper  orDr. 
Theodate  L.  Smith  on  **  Day  Dreaming  "  in  the  October  nnmber  of  the 
Journal.  The  oversight  was  correct  in  the  case  of  the  reprii^  of 
the  article,  and  renewed  acknowledgment  is  made  hereby. 
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I.      DEFINITION  OF  THB  TERM  AND  SCOPB  OF    THE  STUDY. 

Perhaps  no  word  has  been  more  persistently  used  in  different 
senses  than  precodty.  The  applications  have  all,  of  course, 
something  in  common;  that  is,  they  all  pertain  in  one  way  or 
another  to  an  unduly  rapid  development  of  some  plant  or  ani- 
mal organism.  But  in  significance,  they  are  so  dissimilar  that 
a  few  fundamental  distinctions  must  be  made. 

The  general  sense  is  that  precocity  means  development  in 
advance  of  some  assumed  norm.  But  as  to  what  this  norm 
should  be,  there  is  no  agreement.  Many  who  talk  of  preco- 
city do  not  even  realize  that  the  asstunption  of  some  such  norm 
is  necessary.  They  vacillate  between  different  constructions 
of  the  term  as  now  one  and  now  another  standpoint  is  uncon- 
sciously assumed.  Hence,  all  sorts  of  loose  talk  is  indulged 
in,  a  variety  of  misunderstandings  comes  about,  and  the  co^- 
sion  reaches  such  a  degree  that  two  authors  may  verbally 
contradict  each  other  in  trying  to  say  the  same  thing. 

As  it  is  not  a  purpose  of  this  paper  to  coin  any  arbitrary 
definitions,  the  several  uses  may  all  be  presented.    Then  with 
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the  caution  of  keeping  the  distinctions  in  mind,  we  could  con- 
tinue to  use  the  term  as  in  general  parlance,  depending  upon 
the  context  to  give  it  more  definite  meaning.  The  c^ef  of 
these  usages  may  be  illustrated  as  follows :  First,  when  an 
Englishman  writes  that  the  children  of  the  Negro  race  are  pre- 
cocious, he  is  evidently  setting  up  his  own  race  as  a  standard. 
The  Negro  child  could  just  as  well  say  of  the  English  child  that 
it  is  retarded  in  development.  One  statement  means  as  much 
as  the  other.  We  simply  have  a  disparity,  which  may  be 
named  from  either  end.  Second,  the  comparison  may  be  con- 
fined to  the  individuals  of  a  single  race,  and  then  the  mathe- 
matical average,  or  mean,  may  l^  taken  to  judge  the  precocity 
of  any  one.  To  illustrate,  if  more  white  boys  reach  puberty 
at  15  years  than  at  any  other  age,  we  may  reckon  all  the  other 
boys  of  that  race  whose  development  is  more  rapid,  as  preco- 
cious. Third,  the  term  may  be  used  to  designate  an  early 
development  which  is  conceived  to  be  aimless,  or  injurious, 
without  considering  whether  it  is  natural  to  the  individual  or 
the  race  in  question.  According  to  this  meaning,  actual  fisic- 
tors  of  growth  and  development  are  left  out  of  consideration, 
and  the  individual  is  judged  by  some  Utopian  ideal.  For  ex- 
ample,.any  case  of  falling  in  love  before  a  certain  age,  say  15, 
16,  or  what  not,  is  often  called  precocious,  in  utter  disregard  of 
the  extreme  probability  that  nothing  could  be  more  in  harmony 
with  nature.  Fourth,  we  may  assume  as  a  norm  an  all-round 
development  and  regard  every  forward  departure  from  this 
norm  as  an  example  of  precocity.  In  this  sense  precocity  may 
take  as  many  directions  as  there  are  possible  lines  of  physical 
and  mental  activity.  This  application  is  generally  reserved  for 
children  like  mathematical  or  musical  prodigies.  This  use 
ignores  the  probability  that  there  is  not  any  a  priori,  rational 
^1-roundedness,  into  which  every  individual  can  naturally  be 
fitted;  our  machine  methods  and  ready  made  curricula  to  the 
contrary,  notwithstanding.  What  would  be  harmonious  for 
one  may  be  most  inharmonious  for  another.  Fifth,  we  may 
assume  as  a  norm  the  natural  rate  of  development  for  any  par- 
ticular individual,  without  regard  either  to  the  remainder  of 
his  race  or  to  other  races.  Examining  this  standpoint,  it  seems 
possible  that  the  natural  rate  is  not  the  same  for  any  two  indi- 
viduals. It  is  so  with  plants.  Grains  sowed  simultaneously 
germinate  successively.  Some  of  the  evening  primroses  used 
by  De  Vries  in  his  experiments  on  mutation  were  noticed  to 
reach  maturity  in  one-half  the  time  required  by  others,  under 
conditions  as  nearly  as  possible  identical.  Prom  this  point  of 
view,  no  di£Ference  if  one  individual  develops  to  maturity  in 
one-half  of  the  time  required  by  another,  we  would  not  call  it 
precocious  so  long  as  the  sp^  of  its  development  is  deter- 
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mined  by  the  momentum  of  its  own  vitality.  That  is,  the 
prodigy  of  encydopsedic  learning  at  lo  years  of  age  may  con- 
ceivably be  less  precocious  than  Uie  dullard  of  20.  It  may  re- 
quire more  pressure  to  place  the  latter  on  a  low  plane  by  20 
than  to  make  a  scholar  of  the  former  by  10.  In  i^ort,  preco- 
city, in  this  sense,  is  simply  a  condition  brought  about  by 
forced  culture.  It  sets  no  external  standard,  but  allows  each 
individual  to  be  a  law  unto  himself.  It  has  more  to  say  of  the 
natural  and  unnaHiral  than  of  the  normal  and  abnormal. 

It  is  not  to  be  decided  here  which  of  these  view-points  is  the 
most  fruitful.  All  of  them  are  legitimate.  It  must  simply  be 
remembered  that  precocity  is  a  blanket  term,  used  in  these  fun- 
damentally different  ways.  No  difficulty  need  be  met  if  the 
distinctions  above  made  are  kept  in  mind.  That  so  much  con- 
fusion should  have  arisen  must  be  due  to  our  proneness  to 
accept  words  rather  than  meanings.  It  is  so  convincing  to  talk 
of  the  * 'normal"  and  **abnormal."  It  appeals  to  our  instinc- 
tive dread  of  being  unlike  our  fellows.  To  designate  a  quality 
or  character  as  ''abnormal"  is,  in  the  popular  mind,  to  con- 
demn it.  Hence  children  of  unusually  rapid  development  have 
sometimes  been  called  "monsters." 

To  summarize,  we  have,yfrf/,  race  disparities,  and  are  there- 
fore allowed  to  speak  of  race  precocity.  Second^  we  have 
natural  disparity  in  the  rate  of  development  between  individu- 
als of  the  same  race,  and  can  therefore  speak  of  individual 
precocity.  Thirds  we  have  a  totally  different  sort  of  thing 
which  could  perhaps  better  be  denominated  "prematuration," 
a  state  that  results  always  from  outside  interference.  In  its 
wide  range,  it  will  include  such  facts  as  the  following:  prun- 
ing a  tree  to  hasten  its  frnit,  dieting  an  animal  to  bring  it  to 
early  maturity;  forcing  on  a  child  the  activities  of  the  adoles- 
cent and  upon  the  adolescent  the  activities  of  the  adult;  the 
engrafting  of  mature  civilization  on  to  primitive  races;  of  an 
idealistic  religion  upon  a  mind  incapable  of  transcending  the 
concrete;  to  initiate  into  the  harmonies  of  Mozart,  minds  that 
find  more  edification  in  the  rattle  of  tom-toms;  in  short, 
every  conceivable  example  of  forced  culture. 

A  complete  study  would  embrace  all  of  the  aspects  men- 
tioned. Natural  precocity  may  help  to  expose  the  evil  results 
of  a  forced  precocity,  or  vice  versa,  and  both  may  be  necessary 
to  bring  best  to  light  the  advantages  of  a  long  period  of  plas- 
ticity. Likewise  the  precocity  of  the  race  and  of  the  individ- 
ual must  be  interpret^  in  the  light  of  each  other.  A  biolog- 
ical setting  can  be  gotten  by  utilizing  the  hints  gained  from 
the  literature  concex^ng  the  forced  culture  of  plants  and  lower 
animals.    The  present  study,   though  originally  intended  to 
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cover  the  entire  field,  has  been  gradually  narrowed  to  the  sub- 
ject of  prematuration.^ 

A  disclaimer  should  be  inserted  here.  This  study  does  not 
pretend  to  be  scientific  in  the  strict  sense.  It  applies  no  exact 
methods,  and  possibly  may  establish  no  new  fact  beyond  doubt 
Confessedly,  also,  it  presents  only  one  side  of  the  argument. 
It  is  hoped  this  will  be  kept  in  mind  by  those  who  are  disposed 
to  criticism.  It  is  content,  for  the  most  part,  to  make  sugges- 
tions. Indeed,  the  undeveloped  state  of  child  and  race  psychol- 
ogy would  render  dogmatism  out  of  the  question,  for  there  is 
almost  nothing  in  genetic  psychology  that  is  not  germane  to  the 
subject  of  precocity.  Genetic  psychology  would  begin  with 
the  first  cell  and  make  an  exposition  of  every  fiEU!t  in  the  pro- 
cess of  development  of  the  organism  in  its  rise  to  maturity, 
through  the  period  of  activity,  in  the  decline  again  to  the  inaid- 
mate.  That  is,  the  aim  is  to  arrange  the  events  in  an  order 
that  is  certainly  chronological,  in  the  hope  that  when  this  is 
done,  the  meanings  will  fsdl  out,  so  to  speak,  automatically. 
If  this  conception  is  justifiable,  then  any  scientific  treatment 
of  forced  precocity  must  wait  for  a  fuller  development  of  ge- 
netic psychology.  The  nascent  stages,  to  the  extent  that  such 
exist,  will  first  have  to  be  marked  out  for  every  possible  line  of 
activity.  It  is  manifestly  impossible  to  say  what  is  premature, 
until  we  first  know  when  maturity  should  come.  At  present, 
the  establishment  of  norms  has  hardly  begun.  Nevertheless  it 
may  still  be  profitable  to  bring  together  some  of  the  focts 
already  at  hand  in  order  to  see,  provisionally,  whether  they 
point  to  any  particular  educational  doctrine. 

II.    Thb  Mbaning  of  Infancy. 

The  possibility  of  precocity  presupposes  the  existence  of  a 
period  of  immaturity  and  incompleteness.  The  amoeba,  which 
begins  its  independent  life  as  a  perfect  individual,  is  never  sub- 
ject to  prematurity.  Its  environment  is  so  simple  that  the  mere 

^  Readers  interested  more  especially  in  the  biographical  stndy  of 
men  of  genius  are  referred  to  the  studies  by  Sully,  Genius  and  Preco- 
city, Pop.  Sci.  Monthly,  1886;  Carri^e,  De  la  Pr6coc]t6  Physique  et 
Intellectnelle,  Paris,  1900;  and  Duch6,  De  la  Pr^cocit^  Intellectuelle, 
Etude  sur  le  G^ie,  Paris,  1901.  Other  works  bearing  in  part  upon 
the  subject  are:  George  M.  Beard,  American  Nervousness,  N.  Y.,  1881 
(see  especially  Chap.  IV);  Dr.  Paul  Moreau,  Des  Bnfants  Prodiges. 
Annales  de  Psychiatric  et  d'Hypnolo«rie,  1891;  Andrew  Lang,  Genius 
in  Children,  North  Am.  Rev.,  Jan.,  ifi^;  Havelock  Ellis,  A  Study  of 
British  Genius,  Pop.  Sci.  Monthly,  Vol.  58  (especially  Chap.  V). 
Lombroso,  Galton,  Donaldson,  Scripture,  Binet  and  Chamberlain  have 
also  touched  the  subject. 

Those  interested  in  the  correlation  of  physical  measurements  with 
precocity  are  referred  to  the  highly  contradictory  works  of  W.  T.  Por- 
ter, Dr.  &oas,  G.  M.  West,  Prof.  Gilbert,  Dr.  Hrdlicka,  and  others. 
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protoplasmic  reflexes  are  sufficient  to  keep  it  in  a  living  state. 
But  as  organisms  difierentiate  and  the  world  becomes  filled 
with  them,  environment  must  be  met  which  is  more  and  more 
complex.  And  so  there  comes  about  the  period  of  in&ncy 
whose  utility  was  pointed  out  by  John  Piske,  and  has  been 
emphasized  by  Major  Powell  and  a  host  of  others.  It  is  a 
period  of  growth  and  plasticity  and  has  therefore  been  the 
making  of  man.  Its  length  increases  more  or  less  proportion- 
ately as  we  ascend  the  animal  scale.  Prom  the  trematode 
worm,  which  exhibits  three  generations  of  embryos,  one 
within  the  other,  while  the  oldest  is  yet  unborn,  we  ascend 
gradually  to  the  anthropoid  ape,  in  which  infancy  is  already 
fax  developed.  Their  young  are  unable  to  walk,  feed  them- 
selves, or  grasp  with  precision  for  two  or  three  months.  Gen- 
erally speaking,  the  rapidity  of  development  is  in  inverse  ratio 
to  its  height.  As  intelligence  develops,  maturity  becomes 
more  and  more  delayed.  The  law  seems  to  hold  with  dose 
approximation  as  far  as  mammals  are  concerned.  The  higher 
the  mammal  and  the  more  complex  its  environment,  the  longer 
time  it  requires  to  get  ready  to  lead  an  independent  life. 

The  period  of  infancy  is  also  closely  related  to  the  evolution 
of  parental  love,  which  has  in  this  manner  become  an  important 
dement  in  the  struggle  for  existence.  Longer  infancy  and 
parental  care  take  the  place  of  excessive  fertility  and  well  de- 
veloped offspring.  One  sees  this  in  comparing  fishes,  reptiles, 
and  mammals.  Among  birds,  also,  the  fewest  eggs  are  to  be 
found  in  the  best  made  nests.  The  young  thus  protected  from 
the  struggle  for  existence  have  time  to  devdop  a  mechanism 
which  in  time  will  be  able  to  cope  with  a  complex  environ- 
ment. 

It  is  interesting  to  compare  the  young  of  the  qtiail  with  the 
young  of  the  eagle.  The  former  are  a  numerous  progeny.  They 
can  run,  utter  alarms,  feign  death,  and  peck  grain  almost  at  the 
very  moment  of  thdr  escape  from  the  shell.  Throughout  life, 
these  instinctive  activities  will  meet  all  requirements.  Beyond  a 
certain  increase  in  the  refinement  and  accuracy  with  which 
these  activities  are  performed,  thdr  mental  progress  will  be 
practically  nothing.  The  eaglet,  on  the  other  hand,  is  long 
helpless.  With  his  one  or  two  mates  he  keeps  the  nest  for 
many  weeks  and  is  not  mature  for  6  to  lo  years.  As  a  bird  of 
prey  he  will  have  to  fight  numerous  battles  in  which  the  de- 
gree to  which  he  has  acquired  skill  will  be  the  determining 
fjEictor.  If,  for  a  time,  therefore,  he  is  hdpless  and  runs  in  debt 
to  the  world  for  his  care,  the  mortgage  he  gives  therefor  is 
genuine.  Like  the  Faust  document,  one  can  say  that  it  is 
sealed  in  blood,  for  if  he  fails  to  make  good  the  debt  his  life  is 
forfeit. 
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**In  the  early  history  of  birds,  precocious  young  were  no 
doubt  the  rule,  and  it  is  interesting  to  note  that  they  are  char- 
acteristic of  many  species  in  which  the  organization  is  rela- 
tively low."* 

A  comparison  of  the  guinea  pig  and  the  white  rat  is  no  less 
instructive.  The  white  rat  at  birth  is  about  ^  to  ^  of  the 
weight  of  the  adult ;  its  eyes  do  not  function  for  1 6  or  1 7  days,  nor 
its  ears  for  13  days;  it  is  naked,  ill  developed,  immature  in  form 
and  musculature;  its  nervous  system  is  completely  unmedullated; 
its  movements  are  slight  and  weak  and  it  can  make  few  co-ordina- 
tions for  4  or  5  days.  Its  activities  are  purely  instinctive  up  to  the 
I2th  day,  and  it  is  not  psychically  mature  till  23  to  27  days.* 
On  the  other  hand,  the  guinea  pig*  at  birth  is  relatively  five 
times  as  large,  as  the  white  rat.  That  is  to  say,  it  is  about 
iV  of  the  weight  of  the  adult.  All  its  senses  are  perfect.  It  is 
thoroughly  covered  with  fur,  and  its  muscular  development  is 
complete  except  in  the  hind  legs.  Its  instincts  almost  fully 
function  at  birth  and  the  third  day  witnesses  its  complete  psy- 
chical maturity. 

Then  comes  the  sequel,  which  may  be  stated  in  the  words  of 
Miss  Allen. — **  When  the  guinea  pig  has  forced  his  way  through 
a  labyrinth,  he  has  reached  the  end  of  his  psychical  powers. 
He  cannot  pull  a  latch  nor  push  a  bolt;  he  will  not  depress  an 
inclined  plane,  chew  a  string,  nor  stamp  his  foot.  .  .  .  The  ex- 
perience of  the  white  rat  extends  to  strange  combinations  of 
wires  and  springs,  and  all  the  delightful  surprises  revealed  by 
secret  doors.  But  when  the  guinea  pig  has  turned  the  proper 
number  of  comers,  his  dinner  must  be  waiting  for  him  or  he 
does  not  get  it.  The  white  rat  at  three  days  is  just  learning 
to  crawl,  has  never  seen  an  object,  and  remembers  nothing. 
The  guinea  pig  at  that  age  has  triumphantly  recalled  a  com- 
plex path,  at  the  end  of  which  he  sits  eating  his  well-deserved 
carrot.  At  23  days  the  rat  is  lifling  latches  neatly  and  forming 
what  Hobhouse  calls  'practical  judgments'  as  to  the  value  of  an 
inclined  plane,  in  a  situation  at  the  centre  of  which  is  his  food 
— a  desired  thing,  an  end.  The  guinea  pig  is  still  wearing  out 
the  floor  of  the  same  lab3rrinth."  And,  again,  ''the  contrast- 
ing features  in  the  two  animals  are  their  nervous  S3rstems.  In 
the  one  a  mature  nervous  system  is  accompanied  by  psychical 
maturity;  in  the  other,  neural  immaturity  permits  great  psy- 
chical development." 

Coming  to  human  beings,  we  find  first  a  half  dozen  years  of 
helplessness;  then  a  series  of  physical  and  psychical  perturbations 

» J.  R.  Davis:  The  Nat.  Hist,  of  Animals,  Vol.  VI,  p.  473. 
•John  B.  Watson:  Experimental  Study  of  the  Psychical  Develop- 
ment of  White  Rat,  Chicago,  1903. 
'Jessie  Allen,  J.  of  Comparative  Neurology  and  Psychology,  1904. 
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which,  as  Pres.  Hall  has  pointed  out,  suggest  the  landmarks  of  an 
old  puberty  at  6  or  7  years.  Recovering  from  these,  the  child 
enjoys  7  or  8  yfears  yet  of  prepubertal  plasticity  and  growth. 
Even  at  puberty  he  is  not  mature,  but  generally  in  civilized 
countries  enters  upon  a  third'  period  of  grace,  without  which 
he  cannot  cope  with  the  complex  environment  of  modem  life. 

One  finds  similar  facts  in  comparing  the  races  of  men.  That 
is,  in  general,  the  rapidity  of  development  is  in  inverse  ratio 
to  its  final  height  and  complexity.  Scores  of  anthropologists 
have  added  their  testimony  to  this  fact.  Havdock  Ellis  says^ 
''Among  primitive  races  in  all  parts  af  the  world,  the  children 
at  an  early  age  are  very  precocious  in  intelligence ; ''  and  again, 
"the  lower  the  race,  the  more  marked  is  this  precocity  and  its 
arrest  at  puberty.  It  is  a  fact  that  must  be  taken  in  connection 
with  the  peculiarly  human  character  of  youthful  anthropoid  apes 
and  the  more  degraded  morphological  character  of  the  adults." 
The  Australian  boy  at  8  or  9  years  of  age'  is  able  to  care  for  himself 
and  is  left  to  shift  alone.  Christmann  *  says  of  the  same  race  that 
they  grow  up  so  quickly  as  to  be  practically  adults  at  1 1  or 
12  years.  Taylor*  says  that  the  Polynesian  boy  is  a  half  man 
at  an  age  when  our  children  enter  school.  Chamberlain  *  says 
that  the  Athka  Aleut  is  an  independent  hunter  at  10  and  may 
marry;  that  the  Tahiti  boy  at  8  is  out  fi'om  under  parental  con- 
trol and  at  10  or  12  knows  as  much  as  his  father;  and  that  the 
Khevsur  boy  speaks  his  word  in  public  meetings  at  8  or  10. 
Hrdlicka  finds  that,  "the  young  of  the  Navaho,  as  among 
other  Indians,  are  more  advanced  toward  maturity,  on  the 
average,  than  whites  of  corresponding  age."  The  same  au- 
thor finds,  in  his  Anthropological  Investigation  of  i  ,000  white 
and  Colored  Children  of  both  Sexes,  that  the  average  strength 
in  each  arm,  as  measured  by  the  dynamometer,  is  not  only 
greater  for  the  colored  children  than  for  the  white,  but  also  greater 
when  calculated  in  proportion  to  body  weight.  Teachers  of 
mixed  schools  in  the  Northern  States  are  continually  surprised 
at  the  rapid  school  progress  made  by  the  negro  child  for  the 
first  few  years,  in  many  cases  even  outdoing  his  white  compet- 
itors. But  before  long  the  tide  turns  and  the  negro  child  re- 
lapses into  a  state  of  chronic  stupidity,  while  the  white  child 
pushes  on  to  heights  the  former  will  never  see. 

With  the  lengthening  of  the  period  of  infancy  there  is  a  con- 
comitant increase  of  brain  surface.*    These  elements  are  each 

^  Man  and  Woman.  London,  1894,  p.  177. 
'Ploss:  Das  Kind,  p.  334. 

*  Qnoted  by  Ploss,  loc,  cit. 

*  Quoted  by  Ploss,  p.  336. 
*Xoc,  citfp,  53. 

*  yide,  John  Piske:  Destiny  of  Man,  Chap,  on  Infancy. 
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fiEivorable  to  the  other.  The  prolonged  plasticity  means  simply 
prolonged  teachableness;  and  this  means  that  as  training  counts 
for  more,  heredity  counts  for  less.  The  chick  inherits  next  to 
everything,  man  little,  in  the  way  of  definite  reactions.  Or  to 
use  the  figure  of  Lloyd  Morgan,  the  inheritance  of  the  chick  is 
parcelled  out  into  definite  sums,  each  of  which,  according  to 
nature's  will  and  testament,  must  be  applied  in  a  definite  way: 
while  that  of  man  is  a  bank  account,  available  for  any  kind  of 
momentary  emergency.  For  this  advantage,  the  helplessness 
of  a  long  continued  infancy  is  the  price.  All  systems  of  educa- 
tion may  be  viewed  only  as  means  devised  to  help  us  get  the 
full  value  of  our  bargain;  and  if  man  would  live  for  the  future 
rather  than  for  the  present,  his  chief  concern  must  be  to  see 
that  the  younger  generation  comes  to  its  full  inheritance, — ^in 
other  words,  that  it  reaches  the  fullest  possible  maturity. 

This  interpretation  of  infancy,  however,  is  not  even  compar- 
atively new.  Comenius  says:  "In  some  children  the  natural 
capacities  would  fly  before  the  sixth,  fifth,  or  even  the  fourth 
year;  and  yet  it  will  be  beneficial  rather  to  restrain  than  permit 
this.  By  acting  otherwise,  the  parents  who,  on  rare  occasions, 
have  a  Doctor  of  Philosophy  before  the  time,  will  often  have  a 
Bachelor  of  Arts  and  oftener  a  Fool.  The  vine,  at  first  luxu- 
riating too  much  and  sending  forth  clusters  thickly,  will  no 
doubt,  grow  to  a  great  height,  but  its  root  will  be  deprived  of 
vigor  and  nothing  will  be  durable."  Froebel  likewise  says: 
"How  different  could  this  be  in  every  respect  ....  If  par- 
ents were  to  consider  the  fact  that  the  vigorous  and  complete 
development  and  cultivation  of  each  succesive  stage  depends 
on  the  vigorous,  complete,  and  characteristic  devdopment  of 
each  and  all  preceding  stages  of  life !  The  boy  has  not  be- 
come a  boy,  nor  has  the  youth  become  a  youth,  by  reaching  a 
certain  age,  but  only  by  having  lived  through  childhood,  and 
further  on,  through  boyhood,  true  to  the  requirements  of  his 
mind,  his  feelings,  and  his  body.  ...  To  see  and  respect  in 
the  child  and  tiie  boy  the  germ  and  promise  of  the  coming 
youth  and  man  is  very  different  from  asking  the  child  or  boy 
to  show  himself  a  youth  or  man;  to  feel,  to  think,  and  to  con- 
duct himself  as  a  youth  or  a  man." 

Rousseau's  entire  educational  teaching  centres  in  this  one 
thought.  For  example :  "We  pity  the  state  of  infancy;  we  do 
npt  perceive  that  the  race  would  have  perished  if  it  had  not 
b^^un  by  being  a  child."  "The  most  important  rule  is  to  lose 
time,  not  to  gain  it."  "Every  age  and  every  station  in  life 
has  a  perfection,  a  maturity,  all  its  own.  We  often  hear  of  a 
full  grown  man;  in  contemplating  a  full  grown  child  we  shall 
find  more  novelty  and  perhaps  no  less  pleasure."  "A  virtue 
prematurely  taught  sows  the  seed  of  a  ftiture  vice." 
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But  the  principle  has  not  yet  worked  the  transformation  in 
otir  attitude  tomird  child  life  that  an  unreserved  surrender  to 
it  would  necessarily  imply.  Prom  an  examination  of  the  edu- 
cational practices  of  idl  the  enlightened  countries  one  finds 
much  to  support  the  belief  that,  like  Descartes,  many  of  our 
educators  lamentably  deplore  the  long  years  of  childhood  as  a 
desert  waste,  to  be  crossed  for  the  si^e  of  what  lies  beyond, 
but  in  itself  barren  and  worthless. 

III.      BdUCATION  and  PRBMATURATION. 

The  schools  of  the  leading  civilized  countries  make  for  pre- 
maturity. To  make  such  a  charge,  however,  would  seem  to 
contradict  the  very  essence  of  a  school  and  its  raison  d'etre. 
For  the  school  is  supposed  to  have  been  organized  for  the  one 
purpose  of  fitting  for  life  by  lengthening  the  apprenticeship  to 
life's  activities.  Whereas  the  savage  child  is  initiated  into  the 
rights  and  duties  of  citizenship  at  the  early  age  of  puberty  and 
bom  that  period  stands  on  equal  terms  with  the  men  and 
women  of  his  race,  civilized  man  denies  his  child  this  privilege 
for  years  to  come.  This  means  that  we  now  regard  life  as 
something  too  momentous  to  plunge  into  precipitately,  and 
that  we  consider  it  highly  necessary  to  pause  for  a  few  brief 
years  in  order  to  get  the  bearings  and  to  gather  strength  for 
the  battle.  It  would  seem,  therefore,  the  peculiar  purpose  of 
the  school  to  stand  for  the  prolongation  of  human  infancy. 

On  the  contrary,  from  a  look  into  many  of  our  schools,  one 
is  forced  to  the  view  that  we  are  guided  by  the  exactly  opposite 
principle;  namely,  that  childhoc^  is  a  necessary  evil,  that 
adulthood  is  the  only  perfect  state,  and  that  the  chief  business 
of  the  school  is  to  make  boys  and  girl^  into  men  and  women 
by  the  shortest  method  possible.  After  looking  about  us  to 
see  what  it  would  be  well  for  the  adult  to  know,  how  he  should 
reason,  what  emotions  he  ought  to  feel  and  the  actions  that 
ought  to  follow  from  them,  we  proceed  at  once  to  drill  the  child 
in  these  ways  of  thinking,  feeling,  and  doing.  Forgetting  or 
ignoring  that  the  definition  of  education  is  not  static,  but 
changes  constantly  with  the  development  of  the  child,  we  end 
by  inverting  the  subject  matter  from  its  true  order  of  presenta- 
tion and  employ  methods  unsuited  to  tbe  stage  of  the  pupil's 
development. 

The  evil  eiSects  of  such  training  are  set  forth,  in  so  far  as 
they  eoncem  Nature  Study,  by  Dr.  Hodge.  *  There  is  room 
for  a  similar  study  in  every  branch  of  school  work.  The  criti- 
cisms of  Dr.  Hodge,  though  aimed  altogether  against  current 
methods  of   Nature  Study,   apply  with  almost  equal  force 

iPonndatioiis  of  Nature  Study,  Fed.  Sem.,  Vols.  VI  and  VII. 
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everywhere.  His  conclusions  are,  in  substance,  as  follows: 
''To  make  classifications  an  important  part  in  elementary  sci- 
ence is  to  put  the  cart  before  the  horse."  "Things  must 
precede  names."  Book  learning  is  the  ''knowledge  that  puff- 
eth  up."  College  professors  continually  prefer  students  who 
have  not  dabbled  in  the  sciences.  The  one  who  comes  with 
his  book  knowledge  is  "the  bite  noire  of  the  college  professor." 
His  condition  is  that  of '  'fatty  degeneration  of  the  soul. ' '  Such 
work  breeds  conceit,  and  "it  iseasier  to  make  a  competent  inves- 
tigator out  of  a  dull  than  out  of  a  conceited  man."  "Cover- 
ing all  the  universe  so  beautifully"  the  ordinary  Nature  Study 
course  puts  the  boy  in  the  condition  of  "a  cucumber  that  has 
turned  yellow  before  the  blossom  opens."  It  "sickles  the 
child  o'er  with  the  pale  cast  of  adult  'proper  conclusions,'  " 
marks  the  "closing  in  upon  him  of  the' shades  of  the  prison 
house,"  and  brings  it  about  that  "very  few  ever  grow  into  the 
fullest  realization  of  the  possibilities  of  their  infancy." 

Burk^  has  shown  the  absurdity  of  the  current  methods  of 
teaching  drawing  to  children.  He  finds,  without  exception, 
that  all  text  b(x>ks  of  drawing  put  out  in  the  United  States 
previous  to  1902,  were  based  on  the  logical  order,  ignoring 
thereby  every  law  of  child  development.  Overlooking  the 
fact  that  motor  imagery  plays  a  greater  part  in  the  child's 
mentality  than  does  visual,  the  child  is  put  to  artistic  work 
the  performance  of  which  presupposes  the  segregation  of  visual 
control  and  its  complete  influence  over  the  movements,  when 
in  point  of  fact  such  control  is  impossible.  Accuracy  and  pre- 
cision are  required  when  they  have  no  rightful  place.  Prob- 
lems of  perspective  are  given  before  the  child  can  appreciate 
what  perspective  is.  ^The  school  curriculum  attempts  to  an- 
swer the  question  how,  long  before  the  child  asks  or  cares  to 
know.  His  interests  as  regards  subject  matter  for  drawing  are 
also  whipped  into  submission.  While  interested  in  such  mat- 
ters as  the  human  figure,  he  is  put  to  constructing  geometrical 
designs,  which  forces  his  interests  by  several  years  at  least. 

Everywhere  we  turn  the  same  situation  confronts  us.  We 
refuse  to  be  guided  by  the  healthy  instincts  of  the  child.  In 
the  words  of  President  Hall,  "We  push  the  rational  to  the  det- 
riment of  the  intuitional."  Instead  of  trying  to  find  out  what 
is  indigenous  to  the  human  soul  and  how  we  could  best  build 
upon  this,  we  rather  consider  it  a  blank  page  upon  which  to 
inscribe  adult  '^proper  conclusions."  Forgetting  that  the 
child's  thinking  can  only  be  spontaneous,  flitting,  and  illogical, 
we  try  to  force  it  into  the  paths  of  formality  and  logical  order. 

*  The  Genetic  Versus  the  Logical  Order  in  Drawing,  Ped,  Sem., 
1902. 
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"Youth  and  childhood  are  subordinated  as  means  to  maturity. 
We  teach  results  without  the  methods  by  which  the  results 
were  obtained.  We  develop  the  sense  of  possession  without 
the  strain  of  activity.  We  give  extensive  knowledge  at  the 
cost  of  intensive.  And  nothing  is  better  suited  to  create  the 
blas^  type.  As  all  beginnings  are  easy,  and  difficulties  in- 
crease geometrically,  the  will  can  only  be  trained  by  sustained 
work  in  a  few  lines.*'  ^ 

It  is  widely  attested  that  the  precocious  culture  of  rationality 
weakens  the  tendency  to  activity.  Numerous  studies  in  experi- 
mental psychology  point  to  the  conclusion  that  the  effect  of 
mental  work  is  psycho-motor  inhibition,  while  on  the  other 
hand  the  effect  of  physical  work  is  psycho-motor  excitation.' 

Janet  finds  that  the  psychasthenics  are  as  a  class  strikingly 
intellectual.  They  are  ready  of  speech  and  ^re  not  deficient  in 
understanding.  But  they  will  not  act.  Their  conduct  when 
about  to  begin  anything  is  best  described  by  the  homely  term 
"finnicky."  They  demand  a  thousand  impossible  conditions 
to  be  met  before  they  will  move.  Corresponding  with  this, 
they  are  somewhat  lacking  in  their  sense  of  the  real,  a  state 
that  tends  to  result  from  an  over-rational  training. 

Such  children  are  likely  to  become  nervous,  excitable  and  to 
fear  effort.  With  unlimited  desires  they  yet  withdraw  from 
the  struggle  through  intellectual  fatigue,  become  apathetic 
and  pessimistic;  a  suggestion  to  be  taken  in  connection  with 
the  alarming  increase  of  child  suicide  and  juvenile  criminality 
in  all  civilized  countries. 

It  is  well  known  that  manhood  and  womanhood  normally 
bring  a  certain  amount  of  disillusionment.  The  real  world  as 
the  adult  finds  it  never  measures  up  to  the  fairy  world  which 
the  child  has  looked  forward  to.  The  confident  ambitions  of 
youth  are  not  realized  in  their  fullness.  Most  men  and  women, 
however,  accept  the  situation  philosophically  when  it  finally 
presents  itself.  They  find  a  modest  station  in  life  and  make 
the  best  of  the  opportunities  that  come.  But  if,  through  the 
prematuring  effects  of  a  wrong  education,  the  disillusionment 
comes  too  early,  before  the  will  has  developed  and  while  the 
passions  are  still  explosive,  we  have  the  prime  conditions  for 
making  the  youthful  suicide  or  criminal  on  one  hand,  or  the 
cynic  and  pessimist  on  the  other.  It  is  a  common  remark  that 
one  finds  among  German  university  students  an  air  of  pessi- 
mism. The  usual  explanation  is  that  it  involves  nothing  more 
than  a  fashion  which  comes  largely  from  the  popular  influence 
of  Germany's  great  pessimistic  philosophers.     There  is  the 

»Sce  Hall:  Moral  Ed.  and  Will  Training,  Ped.  Sem.,  Vol.  II,  p.  87. 
^Vide  Karl  Miesener:  Ueber  psychische  Wirknngen  kOrperlicher  a. 
geistiger  Arbeit.    Psycholog.  Arbeiten,  Vol.  IV,  p.  375. 
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possibility,  however,  that  all  this  is  symptomatic  of  a  more 
serious  aUment.  There  can  be  no  doubt  that  the  German  boy 
is  hurried  to  an  early  maturity.  At  18  or  19  years  he  stands 
before  the  world  almost  the  equal  in  scholarship  of  our  college 
graduate  of  22.  On  the  other  hand  he  has  seen  less  of  the 
world  and  has  been  kept  continually  under  the  close  surveil- 
lance of  class-room  drill.  At  this  time  he  is  ushered  into  the 
"I<emfreiheit*'  of  the  university,  which  demands  a  degree  of 
judgment  and  self-control  which  his  previous  education  has 
not  fostered.  His  morale  will  not  support  with  sanity  and  bal- 
ance the  new  world-views  which  he  has  so  suddenly  come 
upon.  There  naturally  results  a  certain  looseness  of  character 
generally  characterized  by  an  attitude  of  cynicism  and  pessi- 
mism. No  pessimism  is  agreeable.  That,  however,  which 
grows  up  as  a  settled  philosophical  conviction  can  be  under- 
stood and  even  sympathized  with.  But  the  precocious  pessi- 
mist is  an  anomaly  in  the  world,  and  in  some  cases,  at  least,  he 
is  a  product  of  educational  prematuration. 

IV.      OVBR-PRESSURE. 

Closely  connected  with  this  forced  culture  are  the  omni- 
present symptoms  of  over-pressure,  a  condition  better  defined 
by  the  French  word  **le  surmenage."  The  term  is  taken  fix)m 
its  application  to  beasts  of  burden,  and  expresses  the  full  situ- 
ation better  than  any  English  equivalent. 

The  charge  of  over-pressure  is  an  old  one.  Plutarch  even 
in  his  day  complains  that  children  are  over-burdened  at  school 
and  lose  all  desire  for  healthful  sports.  Mantaigne  complains 
that  children  are  kept  14  or  15  hours  in  the  ''hell  of  work." 
Hufeland  complains  of  its  causing  a  precocious  nervous  devel- 
opment leading  to  weakness.  For  the  last  century  the  ques- 
tion is  one  of  the  most  important  in  German  education.  The 
sciences  are  developing  and  demanding  more  and  more  space  in 
the  curriculum.  Meanwhile  the  classics  refuse  to  be  displaced. 
It  is  the  old  struggle  between  Humanism  and  Realism,  and 
the  child  is  given  over  in  sacrifice  in  order  that  both  may  be 
placated.  The  situation  is  most  critical  in  Germany,  but  is 
growing  in  importance  in  the  United  States. 

The  evil  effects  of  forcing  are  not  noticed  so  much  in  chil- 
dren of  unusually  strong  nervous  endowment.  It  is  the 
children  who  already  have  a  heavy  burden  of  hereditary  neu- 
roses that  suffer  most.  Bodily  functions  that  are  already  weak 
are  dangerously  undermined  by  the  high  pressure  of  the  aver- 
age school.  The  resulting  nervousness  shows  itself  in 
innumerable  ways.  Krafft-Ebing  blames  the  long  study  hours 
for  a  large  part  of  the  mental  strain,  paleness,  dull  eyes, 
myopia,    dizziness,    and    headache  of  school-children.      He 
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thinks  the  duU  boy  is  injured  no  less  than  the  bright  one,  for 
if  he  belongs  to  the  higher  classes  he  is  pushed,  crowded,  and 
tutored  privately  till  he  finally  becomes  either  a  nervous  wreck 
or  a  helpless  graduate. 

We  have  cUready  seen  that  chronic  fatigue  has  been  cited  as 
a  predisposing  factor  in  juvenile  criminality.  Several  of  the 
alienists,  notably  Dr.  Christian,  thinks  it  is  an  important  ele- 
ment in  causing  dementia  praecoz.  Out  of  100  cases  studied 
by  Christian,  22  had  given  unusual  promise  of  mental  ability. 
Morel  also  states  that  most  of  his  patients  were  unusually 
bright  in  their  school  work.  Over-pressure  at  least  seems  ex- 
actly suited  to  bring  out  slight  hereditary  defects  of  the  nervous 
system.  W.  S.  Monroe,  from  an  extensive  investigation  of 
chorea  among  school  children  comes  to  the  conclusion  that  it  is 
very  often  the  result  of  premature  promotion  in  the  grades, 
over- work,  and  worry  about  the  school  tasks.  Dr.  Weir 
Mitchell  shows  that  outbreaks  of  chorea  are  more  common  and 
more  severe  among  school  children  during  periods  of  formal 
examinations  than  at  any  other  time. 

Striimpell  says:  "An  education  which  neglects  the  strength- 
ening of  the  will,  which  excites  to  an  extraordinary  degree  the 
imagination  of  the  child,  which  over-burdens  the  mind  and 
brings  about  a  premature  psychical  development,  is  too  often 
the  cause  of  the  weak  and  excitable  conditions  of  the  nervous 
system  which  give  rise  to  hysteria. ' ' 

Szejko^  shows  that  overpressure  in  the  schools  plays  a  part 
in  many  cases  of  acquired  neurasthenia.  He  thinks  the  dan- 
ger of  neurasthenia  is  especially  great  with  precocious  children. 
They  are  serious  beyond  their  years,  interested  in  everything 
that  feeds  the  intelligence.  They  reason,  reflect,  and  observe 
like  adults.  They  are  all  the  time  trying  to  solve  problems 
that  present  themselves  to  their  active  brains.  This  intellect- 
ual and  moral  tension  is  strongly  accentuated  at  puberty  and 
the  subject  may  pass  over  into  a  state  of  neurasthenia.  M. 
Bouveret  thinks  it  is  one  of  the  chief  signs  of  hereditary  neu- 
rasthenia for  a  child  to  show  precocious  mental  development. 
This  recalls  the  saying  of  Scholz  to  the  effect  that  those  pupils 
at  the  head  of  their  classes  are  not  the  promising  ones,  but 
would  better  be  denominated  ' '  Angstkinder . ' '  Ludwig  Cemej  ' 
thinks  that  precocity  is  usually  pathological  and  that  early  in- 
struction is  the  worst  thing  that  can  be  done  for  it,  for,  as  he 
says,  it  is  the  precocious  child  who  incurs  the  greatest  danger 
of  over-pressure.     Ziller  says  that  excitability  of  the  nervous 

1  Influence  of  Bdncation  on  Development  of  Neurasthenia,  Lyon, 
1902. 
'Pruhreife  n.  Bntartnng,  Kinderfehler,  1901,  p.  129. 
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system,  need  of  artificial  stimulation,  lack  of  pleasure  in  life 
and  activity  are  often  connected  with  premature  work  and 
growth  in  our  public  schools.  Puchs  thinks  that  acquired 
states  of  subnormal  mentality  are  often  due  to  school  over- 
pressure. Micolaoj^  regrets  that  while  the  child  should  be 
resplendent  with  life  it  is  only  a  small  fatigued  adult.  *'S<m 
esprit  estlassi^  son  coeur  est  dessichS,  son  Ame  ritricie^  .  .  .  mais 
il  est  brevets.*^ 

These  suggestions  give  a  slight  basis  to  the  old  sa3ring  that 
**Kluge  Kinder  sterben  friih/'  or  "Whom  the  god's  love  die 
young."  That  is,  nervousness  and  precocity  are  frequent  com- 
panions, and  the  over-stimulation  of  the  nervous  constitution 
will,  in  many  cases,  cause  it  to  succumb  to  disease.  Bscaping 
this  fate,  the  precocious  child  may  fall  into  neurasthenia  or 
chronic  dullness.  Hebel  tells  of  a  9  year  old  boy  who  was  able 
as  a  small  child  to  explain  the  principle  of  the  steam  engine,  who 
was  made  a  *Taradepferd"  on  account  of  it,  but  who  in  later 
life  learned  little  else.  Cramer  tells  of  a  28  year  old  dullard 
who  as  a  child  had  asked:  "Which  do  you  prefer,  Schiller's 
Rauber^  or  Goethe's  Gbtz  von  Berlichingent " 

It  will  be  objected  to  these,  that  individual  examples  prove 
nothing,  and  that  the  very  fact  of  the  precocious  mental  devel- 
opment of  a  majority  of  geniuses  makes  it  absurd  to  take  pre- 
cocity in  the  bad  sense  and  then  cry  out  against  the  evils  of 
precocity  in  general.  It  is  true  that  we  must  distinguish  the 
precocity  of  real  genius  from  the  spurious  precocity  that  goes 
with  nervous  un^lance.  The  former  kind  is  most  likely  pro- 
phetic of  true  greatness,  while  the  latter  is  only  a  will-o-the- 
wisp.  The  former  can  digest  a  rich  educational  diet  and  be 
the  stronger  for  it.  The  latter  stands  rather  in  need  of  medical 
care  than  educational.  Their  nervous  hypersesthesia  and  insta- 
bility is  sadly  aggravated  by  over-pressure  until  the  case  ends  in 
chorea,  hysteria,  neurasthenia,  dementia  prsecox ,  or  in  some  cases 
criminality  or  suicide.  Their  condition  reminds  one  of  a  straw 
fire,  giving  g^eat  promise,  but  going  out  with  greater  rapidity 
when  blown  into.  Between  these  two  sorts  of  precocity  the 
teacher  and  parent  must  be  careful  to  discriminate.  Brightness 
in  itself  is  not  an  unfavorable  symptom  in  a  child,  but  sdl  mor- 
bid manifestations  accompanying  it  should  be  viewed  with  sus- 
picion. It  is  in  this  kind  of  subjects  that  the  evil  effects  of 
over-pressure  are  most  often  seen. 

The  number  of  such  cases  is  no  doubt  far  greater  than  most 
teachers  realize.  We  always  tend  quickly  to  lose  sight  of  those 
who  fall  by  the  way.  As  teachers,  we  remember  rather  the  few 
who  remain  with  us  and  complete  the  courses.  If  we  are  satis- 

^Les  Enfants  mal  61ey^,  p.  422-425. 
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fied  with  these,  we  take  little  thought  for  those  whom  our 
methods  have  destroyed. 

It  is  the  erroneous  view  of  the  purpose  of  childhood  and 
youth  that  lies  at  the  basis  of  the  greatest  number  of  educa- 
tional sins.  All  agree  that  this  extended  period  must  be  util- 
ized in  some  sort  of  preparation  for  life.  The  difference  comes 
when  we  consider  whether  it  is  best  to  leave  the  child  to  grow 
up  by  natural  means  and  in  the  paths  of  natural  interests,  or 
on  the  other  hand  to  cram  him  lustily  with  the  knowledge  that 
adults  are  supposed  to  stand  in  need  of.  The  latter  view  has 
had  undue  influence  in  shaping  our  educational  policies.  We 
need  to  bathe  ourselves  once  more  in  the  wisdom  of  Rousseau's 
EmiU.  As  President  Hall  has  said,  ''Bvery  encroachment  upon 
the  liberties  of  the  child  has  a  certain  presumption  against  it, 
and  the  only  justification  lies  in  the  necessity."  Some  conces- 
sion must,  of  course,  be  made.  The  environment  is  ever  in- 
creasing in  complexity  and  it  is  necessary  that  the  child  culti- 
vate some  sort  of  rational  rapport  with  it.  Bvery  concession, 
however,  should  be  made  with  reluctance.  The  words  of 
Sikorsky  might  well  be  taken  as  the  teacher's  motto:  "Life 
does  not  demand  of  youth  any  deeds,  but  leaves  it  to  develop, 
to  ripen,  to  extend  its  horizon,  to  organize  its  soul,  and  to 
build  life-programmes.  Youth  is  entirely  in  the  future,  it  lives 
upon  hope." 

V.    Criminal  Prrcocity. 

Notwithstanding  the  extreme  difficulty  of  gathering  reliable 
statistics  of  juvenUe  criminality  and  the  £eu:  greater  difficulty 
of  interi>reting  them,  the  criminologists  nevertheless  assure  us 
that  the  precocity  of  crime  is  on  the  increase  in  most  parts  of 
Europe  and  America.  The  array  of  evidence  is  endless  and 
complicated  and  can  be  dealt  with  properly  only  by  one  trained 
in  criminal  statistics.  The  increase  in  criminal  precocity, 
however,  seems  to  be  true  for  Italy,  Prance,  Russia,  Germany, 
England,  and  the  United  States.  It  holds  for  the  ordinary 
crimes,  fat  prostitution  and  for  suicide.  It  appears  also  more 
largely  true  of  the  city  than  of  the  country.  Worst  of  all, 
the  tendency  seems  to  be  in  no  wise  lessened  by  the  diffusion 
of  school  instruction.  We  may  provisionally  accept  these 
momentous  conclusions  as  warranted.  What  is  their  signifi- 
cance? 

At  least  three  suppositions  are  possible  to  account  for  it. 
First,  increase  in  criminal  precocity  may  mean  that  the  crimi- 
nal bom  reach  naturally  an  earlier  maturity  than  formerly. 
Second^  if  we  grant  with  Perri  that  criminal  precocity  is  almost 
an  invariable  mark  of  the  criminal  born,  then  we  now  have 
more  bom  criminals  than  ever  before.     Or,  third,  that  modem 
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environment  is  becoming  more  and  more  suited  to  draw  out 
and  exaggerate  the  criminal  propensities  which,  as  Lombroao 
and  others  have  emphasized,  are  normal  to  childhood  and 
yonth;  or  rather,  we  may  say,  less  suited  to  keep  these  in 
abeyance.  I  know  of  no  serious  evidence  in  support  of  either 
of  die  first  two  propositions.  For  the  third  there  is  much  evi- 
dence, though  in  the  nature  of  the  case  it  cannot  be  marshalled 
so  as  to  constitute  scientific  proof. 

Joly  emphasizes  the  following  points:  That  crime  is  more 
precocious  in  cities  and,  in  general,  varies  with  the  density  ot 
the  population;  that  the  desertion  of  rural  homes  for  life  in 
congested  cities,  especially  by  young  men  and  women,  exposes 
them  to  the  very  temptations  which  at  that  age  they  are  least 
able  to  withstand,  and  is  likely  to  result  in  a  break  up  of  for- 
mer moral  habits;  that  the  modem  system  of  gratuitous  public 
education  displaces  the  apprenticeship  system  of  industrial 
training  and  gives  no  valid  substitute;  that  heredity  counts 
for  little,  that  abandonment  and  lack  of  wholesome  family  life 
are  important  causes  in  the  city;  and  finally,  that  by  turning 
the  child's  attention  from  nature  to  worldly  affidrs  our  civili- 
zation hastens  maturity;  that  it  gives  a  precocity  in  prattling, 
smartness,  and  vice  but  not  in  real  intellect  or  strength  of 
will. 

Proal  also  lays  stress  on  the  efiects  of  city  life,  where,  as  he 
says,  "virtue  retires  and  vice  is  flagrant."  In  addition,  he 
believes  that  theatres,  nude  art,  and  bad  literature  play  an  im- 
portant part  in  the  increase  of  criminal  precocity.  He  warns 
against  encouraging  the  child  to  cultivate  interests  in  adult 
affairs  before  the  development  of  his  will  permits  him  properly 
to  pursue  these  interests. 

Corr6  dwells  at  length  on  the  extent  of  juvenile  criminality 
and  the  causes  that  favor  it.  He  speaks  mostly  for  Prance, 
but  the  conditions  he  emphasizes  are  general.  He  thinks  the 
increase  is  even  greater  than  the  criminal  statistics  indicate. 
He  gives  it  as  his  opinion  that  if  we  could  be  suddenly  en- 
lightened by  a  complete  and  true  picture  of  the  extent  to  which 
the  young  are  imbued  with  anti-sodal  ideas,  we  would  stand 
aghast.  He  states  that  certain  districts  of  Paris  are  continu- 
ally terrorized  by  criminals  who  are  mere  boys.  These  have 
their  mistresses  who  are  partners  in  their  crimes.  They  fight 
their  duels,  in  which  other  boys  act  as  seconds.  Corr6  finds 
crime  greatest  at  the  age  of  greatest  physiological  and  social 
activity.  Anything,  therefore,  that  hastens  the  latter  will 
hasten  the  former.  Girls,  for  example,  are  less  criminal  than 
boys,  but  the  crimindity  they  do  possess  shows  itself  about  two 
years  earlier,  in  harmony  with  their  earlier  physiological  and 
social  maturity.     We  shall  see  later  how  city  life  and  other  dr- 
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camstances  seem  to  hasten  puberty.    The  argument  is  that 
these  same  influences  are  making  criminality  more  precocious. 

Cott€  shows  that  low  forms  of  literature  have  a  circulation 
among  the  young  of  Prance  that  is  appalling.  Many  of  these 
are  filled  with  revolting  pictorial  illustrations.  What  the 
younger  boys  cannot  understand  the  older  ones  explain.  A 
large  proportion  of  the  suicides,  murders  and  rapes  committed 
are  carried  out  in  a  spectacular  manner  plainly  suggested  by 
their  reading.  Corr6  pleads  for  the  suppression  of  such  litera- 
ture. It  may  here  ht  mentioned  that  26  periodicals  legally 
circulating  in  the  United  States  are  excluded  from  Canada.^ 

But,  more  than  anywhere  else,  Corr6  believes,  that  the 
worst  trouble  lies  in  the  kind  of  education  now  given  the 
young.  His  thesis  is  that  ignorance  per  se,  does  not  make  for 
criminality,  nor  instruction  for  morality.  He  shows  how 
juvenile  criminality  has  enormously  increased  during  the  very 
period  of  most  universal  gratuitous  education.  He  does  not 
blame  education  in  itself,  but  believes  that  we  have  instmcied 
our  children  rather  than  educated  them.  Intellectual  education 
is  at  best  a  vaccination  against  crime  that  often  fails  to  take; 
while  proper  volitional  and  emotional  education  acts  as  a  sys- 
tem of  hygiene,  changing  the  entire  being  to  the  marrow. 
The  very  regions  of  Prance  that  have  the  most  schools  and  the 
best  attendance  are  also  the  ones  that  show  most  alarming  in- 
crease of  juvenile  criminality.  Instruction,  so  far  from  being 
a  barrier  against  crime,  may  even  appear  as  one  of  its  factors, 
^uetelet  long  ago  declared  that  instruction  which  consists  only 
m  learning  to  read  and  write  becomes  for  the  most  part  only  a 
new  instrument  for  crime. 

Corr6  arraigns  Prench  civilization  as  encouraging  vanity  of 
every  sort.  Girls  are  taught  airs  and  elegancies.  They  do 
not  prize  virtue,  and  marry  men  who  revel  in  adultery.  Boys 
are,  by  example  if  not  otherwise,  taught  dissimulation  and 
selfish  calculation.  Success  is  vaunted  before  the  young  with 
no  regard  to  how  it  has  been  obtained.  Work  is  looked  upon 
as  a  means  of  getting  money  and  of  putting  one's  self  in  posi- 
tion to  make  others  envious.  On  every  side  less  attention  goes 
to  content  than  to  covering. 

In  no  field  of  crime  is  the  growing  precocity  more  marked 
than  in  suicide.  It  would  seem  to  be  one  of  the  strongest  in- 
dictments against  the  prematuring  effects  of  modem  education 
as  carried  on  by  the  leading  nations,  that  what  should  be  a 
period  of  veritable  intoxication  from  the  overflow  of  joyous 
animal  spirits,  is  frequently  burdened  with  sorrows  so  keenly 
felt  that  relief  is  purchased  by  suicide.     In  Prance,  according 

^  Hall:  Adolescence. 
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to  Priederich,  the  suicides  of  minors  doubled  from  1874  to 
1878,  and  from  1881  to  1895  the  increase  was  50^.  In  Sax- 
ony, fix>m  1870  to  1875,  24  boys  and  2  girls  suicided,  while  in 
the  five  succeeding  years  there  were  50  boys  and  10  girls.  In 
Austria,  while  suicides  for  men  were  increasing  2ojh  and  for 
women  11^,  the  increase  for  adolescents  between  15  and  20 
years  was  40^ ,  and  for  children  under  1 5  the  increase  was  60% . 
Manheimer  finds  that  it  is  worse  in  large  cities,  that  it  in- 
creases with  the  spread  of  intellectual  culture  and  with  the 
growing  organization  of  public  schools.  He  therefore  imputes 
the  result  largely  to  overwork  and  to  the  fact  that  education 
is  almost  exclusively  intellectual.  Priederich  holds  that  it  is 
in  part  due  to  the  premature  awakening  of  the  sexual  in- 
stincts. 

It  must  be  admitted  that  there  is  evidently  no  way  to  find 
out  all  the  £aM:tors  in  juvenile  criminality  and  suicide  nor  to  tab- 
ulate just  how  much  each  factor  contributes.  It  does  seem 
unnecessary,  however,  to  seek  for  causes  beyond  environmen- 
tal influence  to  account  for  the  increase  in  precocity.  Heredity 
will  account  for  it  only  on  the  supposition  that  the  civilized 
races  are  becoming  neuropathic  and  generally  degenerate. 
Looking  for  recent  notable  changes  in  environment  a  few  chief 
facts  arrest  the  attention.  Pirst,  the  great  industrial  evolution 
of  the  last  century,  so  much  emphasized  by  the  socialists,  has 
worked  far-reaching  results.  Population  has  become  more  and 
more  congested  in  large  cities,  where  imitation  has  greatest 
scope  and  where  is  more  likely  to  be  seen  that  part  of  man's 
nature  least  worthy  of  imitation.  The  farm  with  its  scores  of 
rudimentary  and  primitive  industries  affording  unexcelled  ad- 
vantages for  the  encouragement  of  mental  balance,  is  being 
rapidly  deserted  for  the  office,  shop,  and  fisurtory.  Home  life 
b^mes  less  wholesome,  and  temptations  are  vastly  increased. 
Instead  of  living  to  work,  the  person  daily  goes  mechanically 
through  eight  hours  of  monotonous  labor  in  order  to  receive  on 
Saturday  an  envelope  with  a  stated  number  of  dollars.  There 
can  be  no  doubt  that  the  lack  of  interest  engendered  by  sdch  a 
system  makes  for  a  duality  between  one's  life  and  one's  work 
that  cannot  be  bridged,  and  that  may  go  fitr  toward  undermin- 
ing whatever  moral  qualities  are  not  most  firmly  established. 

Simultaneously  with  these  industrial  changes  have  occurred 
equally  important  transformations  in  the  educational  world. 
Instruction  has  become  universal  and  gratuitous.  We  seem  to 
think,  as  Sir  Walter  Raleigh  said  of  the  ax,  that  it  cures  all 
the  ills  of  life.  Heroic  effort  is  made  to  boost  every  child  just 
as  near  to  the  top  of  the  intellectual  ladder  as  possible  and  to 
do  so  in  the  shortest  possible  time.  Meanwhile,  the  child's  own 
instincts  and  emotions,  on  which  alone  all  volition  is  based,  are 
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allowed  to  wither  away.  No  adjustment  of  dock  wheels,  how- 
ever complicated  and  delicate,  can  avail  if  the  mainspring  is 
wrongly  attached  or  altogether  missing.  We  forget  that  activ- 
ity is  not  based  upon  intdlect.  The  latter,  as  President  Hall 
emphasizes,  is  an  upstart,  a  parvenu;  without  much  influence 
even  in  our  human  mentality.  Instinct  preceded  it  by  ages. 
In  man  its  over-emphasis  is  a  recent  phenomenon.  Primitive 
man  is  swayed  by  passions  that  are  as  foreign  to  us  as  the 
strains  of  Beethoven  to  the  deaf.  Languages  still  show  the 
marks  of  their  emotional  origin  but  are  now  becoming  prosti- 
tuted to  the  requirements  of  exact  science.  We  analyze  life 
rather  than  live  it. 

In  our  present  environment  this  emphasis  of  intellect  may  be 
to  an  extent  unavoidable.  But  granting  that,  we  can  at  least 
avoid  prematurely  forcing  the  young  into  the  same  condition. 
School  work  is  begun  too  early  and  does  not  educate  the  child 
as  a  whole.  If  the  boy  only  amasses  the  prescribed  amount  of 
knowledge,  and  if  the  girl  only  glosses  herself  over  with  a  little 
music,  art  and  literature,  little  heed  is  paid  to  the  rest. 

The  foundations  of  character  must  be  laid  broad  and  deep  in 
those  qualities  that  are  indigenous.  The  intellect  should  cap 
the  pyramid  instead  of  rendering  it  top-heavy.  To  build  up  the 
intellect  at  the  expense  of  the  rest  of  mentality  robs  it  of  every 
element  that  ennobles  it.  It  becomes  mechanical  and  has  no 
life  blood  behind  it.  It  does  not  suffice  to  make  the  child  see, 
and  know,  and  calculate  good  and  evil  passively.  In  that  case 
he  is  likely  to  stand  where  ought  to  be  the  hot  battle  line  be- 
tween gooid  and  evil,  with  no  emotions  ruffled.  Good  and  evil 
will  be  objective  things  but  no  longer  subjective.  There  is  no 
better  example  of  for^  culture  than  the  teaching  of  the  stand- 
ard and  barren  problems  of  formalistic  ethics  in  our  normal 
schools  and  colleges.  To  have  a  pet  theory  of  the  nature  of 
abstract  goodness  does  not  enable  us  to  evaluate  concrete  activ- 
ities, which  after  all  are  the  only  kind  we  ever  have  to  choose 
between.  Better  than  empty  work  of  that  kind  would  be  such 
subject  matter  as  concrete  problems  in  sociology.  This  or 
something  similar  ought  to  form  a  long  apprenticeship  to  the 
study  of  ethics.  To  teach  form  before  content  and  to  the  ex- 
clusion of  content,  breeds  conceit,  laziness  and  the  related 
vices. 

The  above  are  only  a  few  illustrations  of  many  plausible  in- 
dictments that  could  be  made.  Statistics  of  juvenile  criminality 
show  that  we  have  not  made  boys  and  girls  better  by  instruct- 
ing them.  We  were  foolish  ever  to  have  hoped  for  such  a  re- 
sult. If  we  would  control  action  we  must  go  to  the  source  of 
action.  It  is  probable  that  by  over  instruction  we  have  directly 
contributed  to  the  result  we  would  avoid. 
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Moreover,  educated  crime  has  a  taint  that  primitive  crime 
does  not  have.  The  latter  has  a  certain  naivetd  that  makes  it 
less  repulsive.  The  crimes  of  the  savage  are  more  bungling 
and  easily  detected.  He  cannot  live  with  respect  among  his 
fellows.  We  have  made  the  intellect  able  to  refine  the  methods 
of  crime  to  such  a  degree  that  already  it  has  become  impossible 
to  detect  half  the  criminal  acts  that  are  performed.  It  is  not 
claimed  that  the  remedy  lies  in  a  deliberate  return  to  ignorance; 
yet  not  more  will  it  be  found  in  mere  instruction. 

VI.    Religious  Precocity. 

It  is  strange  that  so  little  attention  has  been  given  to  finding 

out  what  are  the  actual  religious  needs  of  children.  The  aver- 
age person  of  most  countries  expends  a  large  portion  of  his 
energies  upon  religious  institutions.  Sunday  schools  are  con- 
ducted for  children  at  considerable  cost.  In  various  shapes 
and  forms  this  activity  dates  back  as  far  as  history  itself. 

It  would  seem,  therefore,  after  so  much  trying  on,  that  we 
ought  now  to  have  succeeded  in  fitting  with  infinite  nicety  re- 
ligious and  moral  instruction  to  the  native  capacities  of  the 
child.  Nothing  could  be  fiEirther  from  the  truth.  The  ocean  of 
child-study  material  put  forth  in  the  last  twenty  years  has 
hardly  more  than  touched  the  subject.  Several  well  trained 
men  are  needed  to  devote  themselves  to  the  research.  They 
should  be  anthropologists,  and  physiologists  as  well  as  psychol- 
ogists. They  must  establish  norms  of  religious  growth.  They 
must  search  out  the  religious  interests  that  are  spontaneous. 
Only  by  the  greatest  care  will  it  be  possible  to  separate  these 
from  such  as  are  grafted  by  religious  environment.  The  en- 
vironmental differences  to  be  considered  are  not  only  those 
within  a  given  religion,  but  those  among  all  religions.  At 
present,  no  one,  except  in  the  most  general  terms,  can  say  when 
and  how  religious  instruction  ought  to  begin. 

Anthropology  presents  both  extremes.  Some  savage  tribes 
give  little  or  no  religious  education  to  the  children.  But  leav- 
ing out  of  account  other  religions  than  our  own,  the  practice 
most  common  is  to  begin  in  the  earliest  years,  before  it  is  even 
hoped  that  the  child  understands  what  is  told  him.  He  is  told 
about  God  and  angels  before  he  cares  to  hear  of  them  or  can 
comprehend  even  the  rudiments  of  the  information  imparted. 
Overheard  whisperings  about  death  implant  in  him  a  terrible 
fear  of  his  own  possible  death  and  of  his  relatives*.  He  could 
be  kept  in  ignorance  at  least  a  few  years  longer.  Worst  of  all, 
he  is  likely  to  be  informed  that  a  hell  of  fire  is  waiting  to  con- 
sume those  who  have  led  sinful  lives.  He  may  thereby  suffer 
the  most  intense  mental  anguish  for  years  when  he  ought  not 
even  to  know  that  such  a  thing  as  sin  exists,  or  if  it  does,  that 
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it  invoh^es  SLuything  more  serious  than  the  temporary  loss  of  a 
mother's  love  and  the  refusal  of  her  good  night  embrace.  He 
is  asked  to  surrender  himself  to  the  story  of  the  cross,  before 
the  altruistic  feelings  have  been  bom  which  alone  will  enable 
him  to  comprehend  the  appeal  and  to  respond  to  it. 

On  the  other  hand,  one  is  at  a  loss  if  asked  to  lay  down  con- 
crete dates  at  which  particular  religious  training  ought  to  be- 
gin. In  the  present  state  of  affairs  the  criticism  must  be  largely 
negative.  There  is  probably  anyway  more  danger  of  giving 
too  much  than  not  enough.  For  several  years  the  child  is  by 
nature  non-religious.  Unless  by  birth  a  moral  degenerate  he 
asks  no  further  incentive  to  good  behaviour  than  the  wishes  of 
his  parents.  The  highest  interest  of  his  life,  if  he  has  been 
well  trained,  is  to  stand  well  in  their  sight.  He  asks  no  more 
authoritative  call  to  duty  than  their  command,  and  needs  no 
keener  rebuke  than  their  disapprobation.  It  is  likely  that  for 
eight  or  nine  years  the  child  need  not,  and  therefore  ought  not, 
to  know  anything  about  right  and  wrong.  His  one  habit  and 
the  very  gospel  of  his  life  should  be  obedience.  To  reason  over- 
much with  him  perverts  him.  As  Rousseau  says,  there  is 
nothing  more  stupid  than  a  child  who  has  been  reasoned  with. 

We  must  explore  the  child*s  natural  interests  and  take  our 
cue  from  them.  Until  the  awakening  of  altruism  it  will  be 
useless  to  try  to  force  upon  his  comprehension  a  religion  whose 
keynote  is  love  and  sympathy.  The  child  is,  and  ought  to  be, 
an  egoist.  He  can  be  nothing  else  until  he  has  roughly  but 
rationally  evaluated  himself  as  set  over  against  other  individ- 
uals. But  healthy  children  are  not  interested  in  the  subjective. 
They  live  in  an  objective  world.  They  have  not  learned  to 
oppose  the  world  and  self.  They  are  not  capable  of  the  self 
examination  and  self  criticism  which  is  necessary  to  the  con- 
sciousness of  sin.  A  heightened  self-consciousness  in  childhood 
is  morbid.  It  is  very  likely  to  accompany  nervous  instability 
and  is  common  among  children  who  have  been  prematurely 
trained  religiously.  The  morbidity  may  show  itself  in  a  thou- 
sand ways.  Exaggerated  scruples,  puerile  fears,  insomnia, 
onanism  and  abnormal  erotic  desires  are  frequent  accompani- 
ments. There  is  often  an  unnatural  and  insatiable  curiosity 
about  matters  pertaining  to  God,  heaven,  hell,  angels,  death, 
spirits,  etc. 

Nagaty^  has  shown  how  the  morbidity  may  reach  such  a 
stage,  even  in  children,  as  properly  to  be  termed  religious  insani- 
ty, of  which  he  finds  many  cases  before  adolescence.  Even 
adolescent  cases  show  often  a  morbidity  reaching  back  into 
early  childhood.     Nagaty  describes  two  cases  at  length.    One 

^I«a  Polie  Religiease,  Paris,  1886. 
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of  these,  a  girl,  had  been  subject  to  religions  sentiments  from 
earliest  childhood.  At  5^  years  she  consecrated  herself  to 
Jesns.  At  6  she  was  disgnsted  with  worldly  afiFairs.  Before 
long  erotic  ideas  and  religious  hallucinations  began.  Another 
case,  also  a  girl,  had  been  accustomed  as  a  child  to  practice 
maceration  and  to  spend  whole  nights  in  prayer.  Nagaty  finds 
most  of  his  subjects  in  homes  that  are  distinguished  by  an  ex- 
cessively religious  atmosphere.  It  is  also  noteworthy  that  he 
thinks  religious  morbidity  more  common  among  Protestant  than 
among  Catholic  children.  This,  if  true,  must  be  viewed  in  con- 
nection with  the  exaggerated  emphasis  placed  by  Protestant 
denominations  upon  conversion.  It  is  arbitrarily  made  a 
dividing  line  between  the  **saved"  and  the  * 'unsaved.*'  Cer- 
tain unessential  elements  are  unduly  dwelt  upon.  If  these  are 
not  experienced  the  conversion  is  not  regarded  as  genuine. 
The  child  is  precociously  led  into  a  search  for  the  experiences 
of  conversion  as  the  only  assurance  of  escape  from  a  punishment, 
which  perhaps  more  than  any  other  that  could  be  threatened, 
is  suited  to  terrify  his  imagination. 

The  holding  of  children's  revivals  has  even  become  a  spe- 
cialty to  which  some  ministers  devote  most  of  their  time.  The 
most  noted  of  modem  children's  revivalists,  no  doubt,  is  Edward 
Payson  Hammond.  His  books  are  a  full  account  of  his  work 
and  methods.^ 

For  3 1  years  or  longer  he  worked  actively  in  the  United 
States,  England,  and  Scotland.  He  preached  in  some  of  the 
most  noted  pulpits.  His  meetings  were  invariably  attended  by 
large  crowds,  a  considerable  portion  of  whom  were  children. 
He  preaches  the  doctrine  of  innate  depravity  in  its  totality. 
He  dwells  on  the  so-called  change  of  heart,  feeling  of  salva- 
tion, sense  of  sin,  etc.  He  enumerates  five  essential  and 
stereotyped  marks  of  conversion.  They  are,  love  for  God's  peo- 
ple, love  of  the  Bible,  desire  for  prayer,  love  of  the  Saviour,  and 
a  desire  to  see  others  converted.  Every  would-be  convert  is 
compelled  to  stand  the  fire  of  cross-questioning  on  every  point 
in  this  list.  Rev.  Hammond  piously  assures  us  that  thousands 
of  children  from  four  to  six  years  of  age  have  given  him  satis- 
factory evidence  of  all  these.  He  sets  no  age  limit  whatever, 
mentioning  a  few  converts  between  two  and  three  years  old. 
He  thinks  a  majority  may  profitably  be  converted  by  the  age 
of  eight  or  ten.  The  extent  to  which  such  work  is  carried  on, 
and  the  sanction  bestowed  on  it  from  high  quarters,  make  it 
impossible  to  consider  the  matter  lightly,  or  to  regard  the  dan- 
ger of  religious  precocity  as  a  spurious  one. 

^Thc  Conversion  of  Children,  1877,  pp.  174,  and  Barly  Conversions, 
1901,  pp.  224. 
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Moreover,  by  insistence  upon  dogma,  the  period  of  adolescent 
doubt  is  brought  on  prematurely.  The  child  readily  accepts 
mythologies  of  whatever  sort.  He  has  not  yet  learned  and 
does  not  care  to  separate  the  real  from  the  unreal.  If  not 
interfered  with  he  will  naturally  make  the  separation  in  due 
time.  If  the  transition  is  allowed  to  come  gradually  and  with- 
out violence,  he  will  not  sufier  from  it.  It  is  not  completed 
until  a  stage  of  development  is  reached  assuring  a  calm  bal- 
ance of  reason.  Under  the  present  conditions  the  natural 
sequence  of  events  is  too  often  not  allowed.  Because  of  the 
church's  insistence  on  doctrinal  points,  the  child  is  compelled 
to  listen  to  arguments  for  and  against  their  validity.  His  at- 
tention, therefore,  is  precociously  called  to  the  rational  phase  of 
religion.  Whether  he  decides  for  or  against  the  traditional 
orthodoxy,  it  is  almost  certain  that  his  opinion  will  lack  breadth 
of  view.  He  will  be  led  either  to  unreasoning  dogmatism  or  to 
atheism  and  the  cynical  attitude  toward  all  religions.  The  lat- 
ter fieiult  is  more  likely  to  be  corrected  than  the  former.  Thus, 
by  insistence  upon  the  letter  rather  than  the  spirit,  the  break 
from  the  myth-lore  of  childhood,  which  ought  to  be  a  gradual 
and  natural  process  of  disillusionment,  is  likely  to  be  made 
into  a  cataclysm  from  the  shock  of  which  the  individual  will 
not  soon  recover. 

VII.     Precocity  and  Unbai^ncb. 

All  writers  on  the  precocity  of  genius  note  the  extreme  fre- 
quency with  which  it  appears  in  particular  lines  only,  while  in 
other  respects  there  is  no  unusual  promise.  This  must  not 
be  taken  as  a  necessary  corollary  to  the  fact  that  adult  geniuses 
are  universally  more  or  less  one-sided.  The  latter  is  unavoida- 
ble. It  is  due  rather  to  mechanical  pressure  from  without, 
such  as  the  shortness  of  human  life  and  the  finitenessof  human 
comprehension.  It  is  admitted  also  that  one-sidedness  in  men- 
tal development  early  shows  itself  spontaneously  in  some  cases. 
KrafiFt-Ebing^  notes  that  children  ot  nervous  parents  are  very 
likely  to  show  a  one-sided  brightness.'  Ziller  thinks  that  pre- 
cocity almost  always  rests  on  unbalance,  and  Qmminghaus* 
even  gives  as  the  definition  of  precocity  a  lack  of  mental  equi- 
librium. The  mathematical  prodigies  as  a  class  are  notoriously 
partial  in  their  ability.  Musical  and  theatrical  prodigies  also 
usually  show  partial  development,  their  precocity  being  mostly 
emotional. 

Granting,  however,  that  unbalance  is  once  in  a  while  spon- 
taneous and  prophetic  of  more  or  less  genius,  it  is  not  evident 

^  Ueber  Nervositat,  Graz,  1884. 

'Gnitidlafre  zar  Lehre  vom  erziehlishen  Untrr.,  p.  477. 

'  Die  Psycnicheti  Stornngen  des  Kindesalters,  p.  9-10. 
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that  the  condition  is  one  to  be  encouraged.  The  narrowing  of 
interests  and  talent,  even  in  adult  life,  to  the  close  confines 
of  a  small  department  of  one  profession  is  rather  an  event  to 
be  deplored  and  to  be  postponed  as  long  as  possible.  As 
Puchs,  Clouston,  KraSt-Kbing,  Ziller,  Bmminghaus,  Baur,  and 
Moreau  de  Tours  have  urged,  teachers  and  parents  should 
stand  guard  against  every  narrowing  tendency.  The  child,  as 
the  epitome  of  the  race,  ought  to  represent  in  miniature  the 
sum  total  of  all  human  endeavor  and  aspirations.  But  if  he 
shows  unusual  talent  in  one  particular  direction  and  is  made 
into  a  parade  horse  on  account  of  it«  there  is  danger  of  devel- 
oping a  morbid  conceit  that  will  tinge  the  whole  life.  This 
seems  to  have  been  the  result  with  most  famous  calculators.  It 
is  also  true  of  several  musical  prodigies,  of  whom  Mozart  is  a 
conspicuous  example.  In  some  cases  the  child  who  could  have 
been  fitted  for  a  quiet  and  useful  life  in  a  moderate  station  is 
"staged''  on  account  of  some  insignificant  gift  of  nature,  as 
for  instance  ability  to  perform  feats  of  calculation  or  memory, 
with  the  result  that  all  other  interests  atrophy,  the  personality 
dies  out,  the  emotions  are  dried  up,  and  nothing  remains  but  a 
frightfully  distorted  remnant.  Under  this  kind  of  treatment 
even  the  rudiments  of  common  sense  sometimes  seem  to  disap- 
pear, leaving  the  subject  practically  an  idiot  in  all  respects 
except  his  particular  g^t.  We  must  distinguish  between  the 
true  idiots  savants  and  those  who  are  made  such  by  foolish 
parents  and  teachers. 

VIII.    Precocity  and  Nervousness. 

It  is  true  that  a  large  portion  of  the  noted  men  of  history 
gave  precocious  promise  of  their  future  greatness.  It  is  also 
true  that  a  large  portion  of  these  showed  nothing  abnormal  or 
neuropathic  in  their  development.  On  the  other  hand  a  few 
geniuses,  as  children  were  notoriously  morbid.  Moreover,  of 
the  vast  numbers  of  precocious  children  who  do  not  later  be- 
come famous,  perhaps  most  are  of  the  nervously  morbid  type. 
It  is  possible,  as  Lombroso  and  his  followers  have  emphasized, 
that  their  nervous  endowment  is  similar  to  that  of  the  real 
geniuses,  only  of  slightly  greater  instability;  that  is,  that  ner- 
vousness and  genius  have  a  common  basis  in  an  exaggerated 
organic  activity  and  nervous  instability.  If  this  condition  is 
accentuated,  lesions  causing  insanity  or  death  are  liable. 

Types  of  morbid  precocity  have  been  described  at  length  by 
several  authors.  Triiper^  for  example,  says  in  substance: 
Among  the  nervously  excitable  there  is  no  lack  of  apparently 
precocious  intelligence.     It  is  not  real,  however,  but  due  only 

^Minor  mental  abnormalities  in  children.  Child  Stndy  Monthly,  1898. 
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to  a  fantastic  and  excitable  imagination.  They  interrupt  with 
all  sorts  of  wise  questions.  They  are  restless  as  butterflies, 
are  peevish  and  stubborn.  They  are  parrot-like  in  their  mode 
of  learning.  They  are  likely  to  show  volitional  defects. 
Commonly  they  are  well  gifted  in  language,  and  in  general  in- 
terested in  wonls  rather  than  things.  The  weakness  lurks  in 
concealment  and  only  comes  to  light  when  the  pupil  is  over- 
loaded with  subject  matter  of  instruction.  The  matter  is  com- 
plicated by  the  foolish  pride  of  parents.  Worst  of  all,  the 
teacher  accepts  these  qualities  as  symptoms  of  genius  in  lan- 
guage, philosophy,  etc.,  and  is  likely  to  encourage  the  pupil  to 
continue  his  interest  in  book  knowledge  and  formal  instruction 
rather  than  adopt  the  far  more  sane  method  of  restoring  bal- 
ance by  the  study  of  concrete  things  and  by  feeding  the  sense 
of  reality. 

Meyer^  gives  a  similar  description  of  the  morbidly  preco- 
cious: They  are  prematurely  and  one-sidedly  conscientious,  and 
often  of  exalted  religious  and  moral  standards.  Precocious 
sexual  development  and  grossly  immoral  sexual  practices  may 
accompany.  They  have  a  furor  for  abstract  matters.  They 
shun  companions  of  their  own  age  and  cling  to  those  who  are 
older  and  can  better  feed  their  insatiable  curiosity.  They  are 
irritable,  erotic,  whimsical  and  hypersensitive.  They  have 
headaches,  freaky  appetite  and  general  malaise.  They  are 
egotistical,  subject  to  fantastic  day  dreaming,  and  become  too 
good  for  the  world.  They  have  little  sociability,  care  little  for 
games,  and  take  more  interest  in  words,  books,  and  remote 
philosophical  matters  than  in  actual  experience. 

F6r6,  speaking  of  this  type  says:  ** One  ray  of  the  sun  en- 
livens them,  a  cloud  dulls  them,  an  electric  state  of  the  atmos- 
phere torments  and  overpowers  them. ' '  He  adds  also  that  this 
ultra  impressionability,  is  one  of  the  first  consequences  of  a 
morbid  heredity.  Mozart  as  a  child  was  thrown  into  convul- 
sions at  the  mere  sound  of  a  trumpet.  His  heightened  self- 
consciousness  was  no  less  morbid.  Many  times  a  day  he  would 
ask  those  around  him  if  they  loved  him.  A  negative  answer 
much  affected  him.  His  extremely  mobile  physiognomy  was 
never  at  rest  and  expressed  incessantly  either  pleasure  or  pain. 
Clouston  instances  a  boy  of  7  years  who  was  abnormally  sen- 
sitive to  specific  sense  stimuli,  loud  sounds  and  strong  lights 
almost  causing  convulsions.  Then  he  became  hyperaesthesic 
morally  and  was  haunted  by  the  usual  puerile  fears  of  wrong- 
doing. After  extended  over-culture  and  after  being  put  to  a 
highly  stimulating  employment  he  developed  adolescent  insan- 
ity at  17. 

^Af9$€r,  /our.  of  Psychology ^  Oct.,  1903. 
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Puchs^  aocounts  for  a  large  part  of  the  apparent  brightness 
shown  by  children  of  nnusual  curiosity  simply  as  an  over- 
irritability  of  intellect  and  emotions.  He  thinks  the  question 
mania  in  its  extreme  form  is  not  common  to  the  healthy  child. 
He  marks  how  in  one  of  his  subjects  during  fits  of  it,  the  entire 
body  shows  the  excitement.  Speech  is  hesitating  and  stutter- 
ing, the  arms  jerk,  and  the  legs  make  dancing  movements. 
The  more  rapid  and  unhesitating  the  fire  of  questions,  the 
more  the  bodily  excitement  increases. 

Another  boy  dted  by  Puchs  has  a  precocious  and  hypertro- 
phied  sense  of  honor.  The  slightest  joke  or  remark  that 
touches  his  ego  is  resented  with  blows  or  oaths.  He  cannot 
rest  till  his  honor  is  vindicated.  Puchs  believes  that  such 
hjrpersensibility  lies  at  the  root  of  many  child  suicides.  The 
fiedse  and  heightened  consciousness  of  self  makes  the  subject 
always  feel  himself  injured,  and  the  result  is  a  continual  state 
of  morbid  suspicion,  or  in  some  cases  criminal  acts  or  suicide. 

Torquato  Tasso  is  the  classic  example  of  this  type  of  morbid 
suspicion.  It  seems  to  have  been  true  of  his  real  life  as  well 
as  his  personality  as  depicted  by  Goethe  in  the  drama  by  that 
name.  Tasso's  peculiarly  neuropathic  nature  has  made  him  a 
£Etvorite  subject  of  study  for  mental  pathologists.*  His  life 
illustrates  almost  every  phase  of  precocity  and  its  connection 
with  nervousness  and  melancholia.  As  a  child  he  was  extra- 
ordinarily precocious.  His  friend  and  biographer  quotes  an  old 
nurse  to  the  efiect  that  he  uttered  some  words  when  only  six 
months  old.  Prom  earliest  childhood  he  showed  an  amount  of 
sense  and  gravity  beyond  his  years.  The  Pathers  at  his  school 
made  him  take  his  first  communion  when  scarcely  9,  though 
both  mind  and  body  were  at  that  time  so  mature  that  he  might 
have  been  judged  12  at  least.  He  was  also  sexually  precocious. 
His  mother  dying  early,  the  boy  shared  all  the  vicissitudes  of  his 
£Etther's  life — "a  mixture  of  gratified  vanity  and  humiliation, 
pride  and  dependence,  pqverty  in  sight  of  grandeur.''  With 
his  precocious  intellect  and  keen  sensibilities,  these  distresses 
imbued  him  with  a  tinge  of  melancholy  which  followed  him 
to  the  grave.  The  anxiety  which  his  mother  suffered  before 
his  birth  and  the  griefs  of  childhood  helped  the  development 
of  his  mental  derangement.  That  he  was  of  nervous  constitu- 
tion is  also  indicated  by  his  stuttering.  His  exaggerated 
scruples  were  shown  by  his  habit  of  troubling  his  friends  with 
letters  asking  whether  he  had  offended  them,  and  by  his  suf- 
fering from  fended  religious  doubts.  His  vanity  was  so  over- 
fed by  praise  and  honor  in  his  early  life  that  he  owns  he  "could 


^  Beitrage  znr  Padagogische  pathologic,  p.  57  ff. 
*  Vide  Ireland:  Alienists  and  Nenrologist,  1891. 
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not  live  in  a  dty  where  all  the  nobility  did  not  either  yield  him 
first  place  or  at  least  content  themselves  with  a  perfect  equality 
in  all  exterior  marks  of  honor."  Later  in  life  he  developed  his 
characteristic  delusions  of  persecution,  which,  in  varying  in- 
tensity, remained  with  him  through  life  and  which  have  given 
rise  to  so  much  interesting  controversy  among  his  biographers. 

Such  characters  are  also  frequently  distinguished  by  exces- 
sive timidity.  The  timidity  shows  itself  not  only  in  excessive 
and  insane  fears,  but  in  a  kind  of  paralysis  of  the  volitional 
powers;  a  devotion  to  the  contemplative  rather  than  the  active 
side  of  life.  At  the  same  time  the  ambitions  grow  lofty  in  pro- 
portion as  the  inclination  to  try  to  realize  them  disappears. 
Conceit  and  pride  in  their  ability  to  perform  great  deeds  are  in- 
versely proportional  to  the  likelihood  of  their  accomplishing 
anything.  The  childhood  of  Cowper  was  rendered  miserable  by 
the  depression  caused  by  his  acuteness  of  feeling  and  his 
timidity. 

Mozart,  Tasso,  Cowper — these  are  only  a  few  of  many 
£Eimous  examples  which  could  be  given  of  precocity  in  connec- 
tion with  various  neuropathic  conditions.  Marie  Bashkirtseff 
should  also  be  mentioned,  for  her  Journal  is  a  veritable  text  book 
on  precocity.  Under  the  best  of  conditions  such  constitutions 
are  plentiful  enough.  The  important  question  is  whether  the 
environment  we  furnish  is  the  most  suitable  it  might  be  for 
carrying  such  persons  over  the  critical  period  of  their  develop- 
ment. The  alienists  and  the  students  of  children's  defects  and 
abnormalities  are  almost  unanimous  in  the  negative.  They 
point  out  how,  from  the  first  weeks  of  life,  the  child  is  subject 
to  over-stimulation.  He  is  tossed  and  coddled  and  talked  to. 
He  is  subjected  to  too  great  heat,  light,  and  other  intense  stim- 
uli. He  is  taught  to  walk  and  to  gesture  as  though  he  would 
never  learn  these  things  of  himself.  He  grows  up  among  elders 
whose  actions  he  is  urged  to  imitate.  Language  itself  as 
Wundt  points  out,  is  precocious.  It  4oes  not  seem  unreason- 
able to  suppose  that  the  results  would  be  similar  to  those  of 
hot-house  culture  of  plants.  In  accordance  with  this,  most  in- 
vestigators find  that  puberty  is  reached  distinctly  earlier  in  the 
city,  where  such  conditions  are  at  their  maximum,  than  in  the 
country.  Along  with  the  above,  there  is  remarked  a  greater 
tendency  to  all  kinds  of  nervous  ailments.  Mentally  it  tends 
to  create  the  blasS  type.  The  perpetual  distraction  of  the  at- 
tention makes  for  mental  incoherence  and  therefore  for  imita- 
tiveness  and  shallowness  rather  than  for  personal  resource  and 
initiative. 

The  refined  pleasures  and  love  of  luxury  which  children 
early  become  accustomed  to,  awaken  prematurely  the  mania 
for  sense  satisfaction.     Theatres,  exciting  reading,  and  the  un- 
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ing  from  9  years  down  to  a  few  months.  Cani^re,^  collects  56 
such  cases  and  describes  them  in  so  far  as  records  could  be  ob- 
tained. 20  of  these  were  under  i  year,  1 1  between  i  and  2 
years,  11  between  2  and  3,  and  the  rest  ranging  up  to  8  years. 
21  showed  in  greater  or  less  degree  the  usual  secondary  sexual 
characters.  Dr.  J.  L.  Morse  read  a  paper  before  the  Obs.  Soc. 
of  Boston,  Jan.  19,  1897,  ^^  precocious  maturity  which  was 
based  on  the  reports  of  about  60  such  cases.  Now  and  then, 
but  more  rarely,  male  children  are  subject  to  the  same  strange 
rapidity  of  development.  Sturgis*  cites  7  cases  and  describes 
them  in  full  detail.  All  of  these  cases  were  under  5  years  of 
age  and  all  showed  unusual  development  of  secondary  sexual 
characters.  Dr.  Townsend,*  Mantegazza,*  P6r6,*  Puchs,*  and 
Ausset,^  have  together  cited  about  12  other  cases,  both  male 
and  female.  Several  of  the  above  reports  are  no  doubt  dupli- 
cates, so  that  possibly  not  more  than  75  to  100  different  cases 
are  reliably  reported.  Almost  nothing  is  known  of  the  etiology 
of  sexual  precocity  of  this  kind  and  few  cases  have  been  fol- 
lowed up  in  later  life.  Hydrocephaly  and  rickets  sometimes 
accompany,  but  not  often.  A  few  are  known  to  have  lived  to 
adult  life  and  become  parents.  These  cases  of  extreme  precoc- 
ity cannot  be  accounted  for  by  supposing  premature  sexual 
excitation.  They  are  plainly  congenital,  and  the  unusual  ac- 
celeration can  reasonably  be  supposed  to  date  back  as  far  as  the 
very  first  stages  of  embryonic  development.  Precocious  den- 
tition offers  similarly  strange  anomalies,  but  unlike  precocious 
sexuality,  has  apparently  no  bodily  correlates.  It  seems  in  no 
way  related  to  sexual  precocity.  Both  phenomena  are  interest- 
ing, but  to  the  physician  and  biologist  rather  than  the  psy- 
chologist or  educator. 

2.  Precocious  Excitation  of  the  Sexual  Instinct  and  its  Dangers. 

Leaving  out  of  account  such  abnormal  sexual  precocity  as 
the  above,  with  which  environment  and  education  have  had 
nothing  to  do,  emphasis  must  be  laid  upon  the  indubitable  fact 
that  even  in  normal,  healthy  children  the  sexual  instincts  are 
often  aroused  very  early.  I  cannot  agree  with  those  who  ex- 
plain the  love  affairs  of  children  as  a  matter  of  imitation  or  as 
a  result  of  bad  training.  This  will  account  for  only  a  part. 
It  would  be  an  ideal  state  of  affairs  if  the  consciousness  of  sex 
differences  and  functions  could  be  kept  slumbering  throughout 

^De  la  Pr6cocit6  Physique  et  Intellectnelle,  Paris,  1901. 

^Seznal  Debility  in  Man. 

'Boston  Med.  and  S.  J.,  1897,  p.  231. 

*  Hygiene  dcr  Liebe. 
*L*instinct  Seznel. 

•  Jahrbiicher  f .  Psychintrie.  1903,  p.  207. 
^  Vfecho  M6d.  du  Nord.,  1901,  p.  293. 
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childhood  and  only  allowed  to  waken  gradually  with  the  grow- 
ing ripeness  of  youth.  Such  is  the  course  of  development 
which  the  sexual  instincts  take  in  many  children.  On  the 
other  hand,  there  are  other  children  too  numerous  and  too 
healthy  to  be  called  abnormal,  whose  development  follows  a 
radically  different  course. 

I  have  been  personally  assured  by  a  few  educated,  cultured, 
and  healthy  men  that  as  children  they  experienced  the  emo- 
tions of  sexual  love  as  early  as  6  to  8  years.  They  have  further 
assured  me  that  the  emotion  could  not  in  their  cases  be  ac- 
counted for  by  imitation  or  faulty  training.  Havelock  Ellis 
says:  "I  find,  on  eliciting  the  recollection  of  normal  persons, 
that  in  some  cases  there  have  been  voluptuous  sensations  from 
casual  contact  with  the  sexual  organs  from  a  very  early  age, 
in  other  cases  complete  sexual  anesthesia  till  puberty.''  One 
woman  whom  Qllis  reports  states  that  her  sexual  passions  were 
stronger  at  13  than  at  any  other  time  in  her  life.  Mr.  Bell^ 
traces  the  sexual  emotion  in  a  few  cases  as  low  as  the  middle  of 
the  third  year,  and  finds  abundant  evidence  of  it  as  early  as 
the  sixth  year.  At  the  latter  age,  love  fetishism  appears. 
Gifts  assume  an  acquired  value.  Refractory  pupils  become 
docile  in  the  presence  of  the  loved  one,  cowards  are  made 
brave  and  beauty  serves  as  the  attraction.  "The  unprejudiced 
mind  in  observing  the  manifestations  in  hundreds  of  cases  can- 
not escape  referring  them  to  sex  origin."  Mr.  Bell  admits 
that  the  emotions  at  this  early  age  are  not  usually  specifically 
sexual  in  the  sense  of  being  accompanied  by  erethism  of  the 
sexual  organs.  But  as  Mr.  Bell  says,  and  as  others  have 
pointed  out,  erethism  is  not  confined  to  any  particular  organs. 
Children  do  have  the  heightened  vascular  and  nervous  excite- 
ment. "They  have  a  state  of  exaltation  erethic  in  its  nature, 
massy,  vague,  and  distributed  throughout  the  whole  body." 

Indeed,  we  ought  not  to  expect  anything  else  than  that 
childhood  should  show  lively  premonitions  of  the  passions 
more  peculiar  to  adolescence.  The  body  does  not  pass  in  a  day 
from  childhood  to  puberty  and  adolescence,  and  why  should 
the  emotions  ?  The  boy  of  12  is  vastly  more  like  a  man  than 
the  boy  of  8,  in  every  organ.  The  sexual  functions  have  not 
established  themselves  and  yet  the  organs  have  at  no  time 
been  in  a  quiescent  state  as  was  once  thought.  Previously  to 
1887  the  evolution  of  the  sperm  forming  elements  in  man  and 
the  higher  vertebrates  was  divided  into  four  periods.  The  first 
two  were  preliminary,  in  the  early  stages  of  the  embryo.  The 
third  embraced  the  latter  part  of  foetal  life,  infancy,  and  child- 
hood up  to  puberty,  and  was  supposed  to  be  a  period  of  repose. 

^Amer,  /our.  of  Psychology^  1902,  p.  325-354. 
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The  fourth,  was  the  period  of  spermaiogetiise  strictly  speaking. 
But  in  1887  M.  Prenant  demonstrated  that  the  latter  period 
was  preceded  by  a  brief  phase,  which  he  called  prespertnaUh 
genhe.  During  this  period  the  semeniferous  epithelium  is 
formed  and  instead  of  secreting  sperma  which  live,  it  only 
forms  elements  which  degenerate  and  disappear  by  reabsorp- 
tion.^  Moreover  M.  Loisel  reports  a  careful  study  he  himself 
has  made  of  the  testicles  of  young  birds,  which  demonstrates 
that  in  birds,  at  least,  no  long  period  of  repose  exists.  Loisel 
sums  it  up  as  follows:  *'In  fact  from  the  moment  when  the 
semeniferous  epithelium  is  formed,  there  is  a  succession  of 
rapid  periods  of  development,  of  aborted  sexual  crises  which 
normally  disappear  before  puberty.  If  the  evolution  of  the 
testicle  of  mammals  is  similar  to  that  of  birds,  which  is  proba- 
ble, we  find  here  an  explanation  of  cases  of  sexual  precocity  in 
man.  We  have  only  to  suppose  that  one  of  these  spermato- 
genetic  crises  may  go  farther  than  it  normally  ought  to  go." 

Here  we  would  seem  to  have,  if  not  a  complete  and  final,  at 
least  a  tentative  and  partial,  explanation  of  most  cases  of  pre- 
mature functioning  of  the  sexual  organs. 

Mantegazza  and  Perriani  have  come  to  the  conclusion  that 
sexual  love  often  stirs  the  child  even  more  severely  than  the 
adult.  Speyer^  is  led  to  the  same  conclusion  and  thinks  it 
very  important  with  many  children  for  careful  oversight  in 
these  respects  to  begin  quite  early.  The  following  are  some 
children's  love  letters  which  by  chance  fell  into  his  hands. 

1.  Letter  from  a  boy  of  9  to  his  sweetheart. 

"Liebe  Anna!  Du  weisst  ja  dass  ich  Dich  liebe,  wenn  Du 
aber  dabei  bleibst  mir  immer  nein  zu  sagen,  breche  ich  Dir  die 
Rippen  entzwei.     Inzwischen  ktisse  ich  Dich." 

2.  Girl  of  12  to  a  married  man  of  22. 

*'Ich  liebe  Dich,  ich  bete  Dich  an,  und  will,  dass  Du  mein 
seist,  mein,  mein,  mein,  mein  ganz  allein,  mein  Gatte,  meine 
einzige  Liebe;  wenn  Du  nicht  einwilligst,  werde  ich  mich 
schrecklich  rachen,  und  sollte  die  Welt  auch  daran  zu  Grunde 
gehen." 

3.  Boy  of  13  to  a  15  year  old  girl. 

*'Wenn  Du  mich  nidit  lieben  willst,  zerfleische  ich  Dir  das 
Gesicht;  nimm  Dich  in  Acht,  ich  bin  im  Stande  Dich  zu 
toten." 

4.  Boy  of  13  to  13  year  old  girl. 

"Du  wirst  mein  sein,  oder  ich  bringe  Dich  um !  Ich  bin 
eifersiichtig  und  konnte  Dich  toten." 

1  Reported  by    Gastave  Loisel,    Comptes    Rendns,  Vol.  CXXXI, 

p.  725  ff. 
*Speyer:  Die  Liebe  bei  den  Kindern,  Die  Kinderfehler,  Oct.,  1903. 
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5.  Girl  of  9  to  36  year  old  teacher. 

**Ich  bete  Dich  an  wie  die  Engel  im  Paradies  Gott  anbeten. 
Liebe  mich,  sonst  sterbe  ich  vor  Gram/' 

6.  Girl  of  12,  of  noble  family,  to  boy  of  15. 

''Ach  mein  Gott,  was  muss  ich  leiden,  wie  babe  ich  weinen 
miissen,  als  Du  gesagt  hast,  ich  ware  eine  Herumtreiberin  I 
Warum  qnalst  Du  mich  so?  Siest  Du  denn  nicht  wie  ich  leide, 
wie  elend  ich  werde  ?  Ich  schlafe  nicht  mehr,  ich  esse  nicht 
mehr.  Ach  Gott !  Ich  fuhle  es,  wenn  Du  mich  nicht  liebst, 
werde  ich  mir  das  Leben  nehmen,  ich  thue  es  ganz  bestimmt. 
Und  wenn  ich  einst  tot  bin,  wirst  Du  mir  eine  Rose  auf  mein 
Grab  pflanzen.** 

7.  Girl  of  10  to  a  boy  of  12. 

''Du  bist  mein  einziger  Gedanke,  Dichsehe  ichtiberall,  bdm 
Spiel,  bei  der  Arbeit,  beim  Essen,  und  mit  Sehnsucht  erwarte 
ich  den  B^nn  der  Perien,  um  Dich  zu  umarmen  und  Dir  zu 
sagen,  dass  ich  fiir  immer  und  ganz  Dir  angehoren." 

One  recalls  also  that  Byron  was  in  love  with  Mary  Duff  at  7 
years  of  age,  Dante  with  Beatrice  at  9  and  Marie  Bashkirtseff 
with  the  Duke  (to  whom  she  had  never  spoken)  at  13.  Alfieri, 
Rousseau,  and  Canova  were  likewise  lovers  in  childhood. 

Finally,  if  the  feelings  of  sex  love  did  not  normally  reach  an 
initial  stage  of  development  in  childhood,  or  if  they  were  not 
lying  in  wait,  as  it  were,  ready  to  break  forth  at  the  least  provo- 
cation, it  would  be  difficult  to  account  for  the  alarming  prev- 
alence of  perverted  sexual  practices  among  children.  Every 
scientist  who  has  made  a  careful  study  of  the  subject  has  given 
evidence  of  the  wide-spread  existence  of  these  practices,  not 
only  among  children  degenerate  and  uncared  for,  but  also 
among  those  of  sound  heredity  and  cultured  homes.  The  evi- 
dence is  convincing  that  a  good  portion  of  those  of  perverted 
sexuality  acquire  their  practices  long  before  they  have  reached 
an  age  when  most  people  regard  oversight  as  necessary.  Man- 
tegazza  finds  that  they  often  begin  as  early  as  the  first  attempt 
at  speaking  and  walking,  and  he  advises  that  every  child 
should  be  carefully  watched  from  the  cradle  up.  Metchniakoff 
notes  that  sexual  perversions  are  common  in  children  under  5 
years  of  age.  Havelock  Ellis  finds  that  there  is  absolutely  no 
age  limit,  and  gives  examples  of  its  occurrence  in  mere  babes. 
The  studies  of  Rohleder,  Walter  Bensemann,  Alfred  Poumier, 
and  Cohn  have  shown  that  this  subject  is  one  of  the  most 
burning  questions  of  school  hygiene  in  England,  Germany  and 
France. 

These  authors  agree,  ist,  that  the  extent  of  such  practices 
in  the  public  schools  is  terrifying;  2nd,  that  the  worst  age  is 
from  about  12  to  14,  but  that  no  school  age  is  exempt;  3rd, 
that  the  danger  of  crowding  young  and  old  pupils  together  in 
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the  public  schools  is  fraught  with  the  greatest  danger.  The 
writers  on  pedagogical  pathology  have  noted  the  frequency 
with  which  pupils  in  the  higher  dasses  choose  "lovers,"  of  the 
same  sex,  in  the  lower  classes,  whom  they  instruct  in  all  sorts 
of  mutual  manipulations.  Poumier  goes  as  far  as  to  give  this 
practice  a  special  name,  P  inversion  scolaire.  4th,  they  further 
agree  that  conditions  are  immensely  aggravated  by  school  life, 
with  its  long  hours  of  sitting,  bodily  neglect,  hot  stuffy  rooms, 
bad  ventilation,  excitements  for  the  imagination,  unpurged 
classic  texts,  the  memory  grind  and  artificial  emphasis  on  the 
acquisition  of  knowledge  rather  than  right  habits  of  feeling  and 
acting.  As  Poumier  puts  it,  the  education  which  the  youth 
receives  in  our  modem  society,  and  which  has  for  its  chief  aim 
a  rapid  development  of  the  mental  powers,  seems  to  be  favor- 
able to  bad  sexuality.  Rohleder  believes  that  it  is  those  pupils 
whose  mental  powers  make  the  greatest  daily  strides  that  are 
in  the  greatest  danger. 

Considering  the  light  recently  shed  upon  the  subject  of  sex- 
ual inversion  and  the  evidence  of  a  hitherto  unsuspected  number 
of. inverts,  it  is  interesting  to  note  that  Ellis,  Kraepelin, 
Oppenheim,  Raffidovich,  and  Braunschweig  all  emphasize  pre- 
cocious sexual  perversions  as  a  factor  in  producing  sexual 
inverts. 

3.     Factors  of  Precocious  Sexual  Maturity, 

The  evidence  is  overwhelming  that  man  can  be  subjected  to 
various  conditions  which  will  hasten  or  retard  sexual  maturity. 
Some  of  these  factors  are  heat,  light,  food,  climate,  physical 
irritants;  whether  external  like  fHction  of  clothing,  or  internal 
like  tumors;  sense  stimulations,  social  surroundings,  physical 
activity,  mental  training,  etc.  One  of  the  most  striking  facts 
is  that  a  large  majority  of  investigators  find  puberty  in  both 
sexes  earlier  in  the  city  than  in  the  country.  On  account  of 
race  differences,  differences  in  climate,  and  other  factors,  one 
must  of  course  guard  against  unwarranted  conclusions,  but 
after  liberal  allowances  are  made,  the  above  conclusion  is  un- 
avoidable. The  average  age  for  129  city  bred  girls*  was  13.72, 
i.e.,  **nearlyoneyearyounger  than  Playfair  and  Lusk  give  as  the 
average  age  for  girls.**  4,872  boys  and  girls  in  St.  Petersburg 
and  vicinity  showed  decidedly  earlier  age  in  the  city  than  in 
the  country,  and  among  the  wealthy  than  among  the  poor. 
W.  V.  Zab,  from  observations  of  4,245  Russian  gymnasial  stu- 
dents, found  puberty  about  i>^  to  2  years  earlier  than  among 
the  rural  population.  Kakuskine  gives  as  the  average  age  for 
Russian  girls  in  the  city  14.9  and  in  the  country  15.3.     In 

1  Helen  Kennedy:  Ped  Sem.,  Vol.  II,  p.  470. 


A  STUDY  IN  PRECOCITY  AND  PRBMATURATION.         1 79 

Hanover  2,129  observations  showed  ^^  average  age  of  16.76 
for  the  city  and  17.03  for  the  country.  Lullies  *  on  3,000  ob- 
servations of  Prussian  girls  finds  puberty  on  the  average  six 
months  earlier  in  the  city.  On  this  point,  however,  there  are 
conflicting  observations  and  the  matter  cannot  yet  be  regarded 
as  fully  certain.  Observations  furnished  the  writer  of  287 
girls  in  two  normal  schools  and  one  private  school  of  the  Mid- 
dle Atlantic  States  give  a  decidedly  lower  average  for  the  coun- 
try than  for  the  city.  We  are  here,  however,  dealing  with  a 
selected  class,  among  whom  doubtless  the  evil  effects  of  city 
life  would  be  at  a  minimum.  The  difference  was  almost  6 
months. 

There  is  no  doubt  that  specific  sexual  excitation  makes  for 
precocious  puberty.  Dr.  Warken*  reported  observations  on 
42  women  of  the  well-known  Oneida  community  who  had  prac- 
ticed sexual  relations  from  an  early  age.  The  menstrual  func- 
tion was  established  in  12  of  these  as  early  as  12  years,  and  in 
one  at  10.  The  extraordinary  precocity  of  girls  in  India  has 
been  attributed  to  the  influence  of  child  marriages  and  the 
accompanying  sexual  stimulations  at  the  premature  age  of'  10 
or  1 1  years.  In  India,  according  to  the  laws  of  Afanu,  a  24 
year  old  man  is  suited  to  an  8  year  old  girl'  and  one  of  the 
three  impurities  which  cannot  be  atoned  for  is  for  a  girl  to  be 
unmarried  at  18.  In  some  districts  of  India  it  is  regarded  as  a 
disgrace  to  allow  the  first  menstruation  to  occur  in  the  father's 
house,  f.  e.,  before  marriage. 

That  not  only  specific  sexual  stimulation,  but  even  preco- 
cious interest  in  sexual  affairs  hastens  the  onset  of  puberty  is 
testified  by  F6r6,  Friederich,  Dencker,  Joubert,  Beneke,  Ac- 
ton, Scott,  Carri^re,  Brass,  Bergemann,  Mantegazza,  Ellis, 
Viasemsky,  and  others.  Several  writers  have  noted  that  pre- 
cocious menstruation  more  often  occurs  with  the  younger 
daughters  in  a  large  family  of  girls;  supposedly  because  their 
interest  in  the  matter  is  heightened  by  their  knowledge  of  the 
functions  in  the  older  sisters. 

As  emphasized  by  Mosso,  Dencker,  Bergemann  and  others,  it 
is  important  that  the  sexes  be  allowed  to  mingle  freely  in 
school  and  play  during  childhood.  It  seems  that  those  coun- 
tries where  the  sexes  are  very  early  separated  in  school  and 
otherwise  give  most  evidence  of  perverted  sexuality  among 
children.  The  separation  places  an  artificial  emphasis  on  sex 
differences,  and  leaves  the  imagination  to  supply  morbid  ideas 
which  would  be  sanified  by  a  closer  knowledge  of  the  opposite 
sex  gained  through  everyday  contact. 

^This  and  the  above  references  qnoted  from  Pres.  Hall,  Adolescence, 
Vol.  I,  p.  475. 
*  Am.  J.  of  Obstetrics,  p.  785.  *  Floss:  Das  Weib,  p.  385. 
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Among  other  causes  of  sexual  precocity,  Dencker  mentions 
rich  foods,  stimulants  like  tea  and  cofiee,  premature  excitement 
of  the  fancy,  and  over-emphasis  of  the  intellect.  Viasemsky 
mentions  rich  foods,  too  warm  clothes,  too  soft  a  bed,  high 
temperature,  and  all  things  that  aggravate  nervousness.  Fri^- 
erich  emphasizes  mental  fatigue  as  a  predisposing  element. 
Scott  mentions  the  theatre,  impure  literature,  and  food  stimu- 
lants. Beneke  lays  stress  on  the  prematuring  effects  of  modem 
systems  of  education.  Brass  thinks  that  everything  which  ex- 
cites pleasantly  tends  to  hasten  sexual  development.  In  har- 
mony with  this,  1?€t€  finds  that  a  certain  degree  of  mental  and 
physical  exaltation  usually  accompanies  it.  Acton  emphasizes 
the  effect  of  mechanical  irritations,  such  as  rectal  irritation 
from  worms,  oversensitiveness  of  bladder,  and  irritation  of  the 
external  organs  from  morbid  secretions,  slight  deformities  of 
prepuce,  etc.  In  this  connection  may  be  mentioned  the  oft 
quoted  example  of  Marro,  of  a  boy  who  since  the  age  of  $}i 
years  had  suffered  from  a  tumor  in  the  left  testicle.  By  g}4 
years  he  bad  acquired  all  the  striking  secondary  sexual  char- 
acters of  mind  and  body  which  come  with  true  puberty,  even 
to  the  change  of  voice.  On  removal  of  the  tumor,  the  voice 
became  childish  again  and  all  the  other  marks  of  sexual  matu- 
rity disappeared. 

It  must  be  acknowledged  that  the  evidence  for  the  impor- 
tance of  most  of  the  above  factors  is  partial  and  must  ever 
remain  so.  The  conclusive  experiment  of  subjecting  human 
beings  to  them  under  controlled  conditions  will  never  be  made. 
But  as  man  is  no  longer  considered  apart  from  the  rest  of  ani- 
mal creation,  and  even  his  kinship  with  plant  life  is  recog- 
nized, it  may  be  profitabe  to  draw  some  biological  analogies 
bearing  upon  these  same  questions. 

As  to  the  effects  of  temperature  and  climate  the  following 
are  a  few  of  the  observations  that  have  been  made:  Animal 
of  wide  latitudinal  distribution  are  usually  largest  in  the  centre 
of  distribution  and  decrease  in  size  both  northward  and  south- 
ward.^ Of  butterflies  which  produce  three  generations  yearly, 
the  first  two  generations  produced  in  the  summer,  come  to 
quick  maturity,  while  the  last  generation  are  retarded  by  the 
cold  of  winter  and  only  complete  their  development  on  the 
return  of  spring.*  Weismann  ■  reports  extensive  experiments 
of  his  own  and  others  on  the  effects  of  heat  and  cold  on  the 
development  of  butterflies.  All  find  that  in  most  cases  the 
development  is  accelerated  by  one  or  two  months.  In  a  few 
cases,  however,  the  effect  was  not  marked.     Standfuss  exposed 

1 T.  H.  Morgan :  Evolution  and  Adaptation,  1903. 
*Orr:  A  Theory  of  Development  and  Heredity. 
*  Studies  in  the  Theory  of  Descent,  Vol.  I. 
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the  eggs  of  butterflies  to  a  temperature  of  34*^  C,  and  succeeded 
in  producing  the  larval  state  in  two-thirds  the  normal  jtime, 
and  strange  to  say,  the  larval  state  was  also  shortened  although 
the  high  temperature  was  applied  only  to  the  eggs.  Helen 
Dean  King^  finds  that  in  the  early  stages  of  the  development 
of  toad's  eggs,  a  very  slight  degree  of  heat  is  sufficient  to  cause 
marked  acceleration.  K.  P.  Lyons,  in  experimenting  with  arti- 
ficial parthenogenesis,*  finds  that  temperature  is  very  important, 
and  chiefly  in  affecting  the  rate  of  development.  R.  Mailing- 
Hanson  '  comes  to  the  conclusion  that  the  variations  in  the 
increase  in  weight  of  children  run  parallel  in  the  variations 
of  the  sun's  warmth.  Daffner  also  finds  that  warmth  of  cli- 
mate has  marked  accelerating  influence  on  human  growth.  In 
agreement  with  this,  most  anthropologists  agree  in  ascribing 
an  earlier  puberty  to  southern  than  to  northern  races.  The 
rate  of  growth  in  the  ear  of  the  rabbit  has  been  experimentally 
increased  by  the  application  of  high  temperature,  while  low 
temperature  retards  its  growth.  De  Varigny  ^  finds  that  the 
growth  of  trees  is  greater  in  the  south  than  on  the  north  side. 
Vernon  finds  that  temperature  is  an  important  element  in  the 
moment  of  fecundation  of  the  eggs  of  sea  urchins.  A  certain 
temperature  held  for  only  a  minute  at  that  time  was  equal  in 
effect  to  the  same  temperature  held  during  8  days  of  embry- 
onic development.  Rohleder  finds  that  nymphomania  and 
involuntary  pollutions  are  aggravated  in  the  spring. 

The  accelerating  and  retarding  effects  of  foods  are  also 
familiar  to  the  experimental  biologist.  Bees  regulate  the  birth 
of  queens  according  to  their  possible  desire  for  a  second  swarm, 
a  third,  or  even  a  fourth;  the  diet  being  so  administered  that 
no  two  will  be  hatched  simultaneously.  De  Varigny  finds  that 
tadpoles  do  not  grow  as  large  when  crowded  closely  together  in 
small  ponds.  Davenport*  gives  the  same  statement  along  with 
a  mass  of  other  curious  and  interesting  information  concerning 
the  effects  of  phosphorus,  sulphur,  iodine  and  other  food  stuffs. 
The  effects  of  thyroid  diet  are  too  well  known  to  need  mention. 
A  score  or  more  of  experimenters  have  also  been  able  to  pro- 
duce accelerations  of  growth  both  in  plants  and  animals  by  ap- 
?lications  of  electricity  and  by  various  mechanical  irritations, 
'here  is  some  evidence  that  summation  effects  begin  as  far 
back  as  plant  life.  Davenport  interprets  in  this  way  the  ex- 
traordinary irritating  effect  produced  on  a  certain  plant  by 
placing  an  insignificantly  small  rider  on  one  of  its  tendrils. 

^Effects  of  Heat  on  Development  of  Toad's  Eggs.    Biology,  Bull., 

1903- 
*Am.  J.  Physiology,  1903,  p.  315  ff. 

'Period en  im  Gewicht  der  Kinder  n.  in  der  Sonnenwarme,  1S86. 

^  Experimental  Evolution,  p.  198  £f . 

^Experimental  Morphology,  Vol.  II,  1899. 
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As  to  domesticity  and  improved  breeding,  Darwin  and  other 
observers  since  bim  have  observed  the  prematuring  efiFects. 
Cows,  horses  (especially  race  horses),  sheep,  and  likewise  many 
domestic  plants  are  far  more  precocious  than  those  in  the  wild 
state. 

In  the  light  of  the  above  observations  and  many  more  which 
could  be  cited,  it  seems  probable  that  there  is  at  least  some 
basis  for  the  assertions  quoted  above  concerning  the  effects  of 
temperature,  foods,  clothing,  crowded  life,  etc.,  in  hastening 
sexual  maturity  in  man.  The  claim  is  not  made  that  the 
amount  of  sexual  precocity  is  great  if  measured  in  years,  nor 
that  it  occurs  in  every  child.  The  consequence  is  momentous 
enough  if  the  precocity  exists  in  any  degree  in  even  a  small 
number  of  individuals.  It  has  been  shown  by  the  alienists  to 
be  often  connected  with  adolescent  insanity,  and  by  the  crimi- 
nologists to  be  a  frequent  accompaniment  of  precocious  crim- 
inality. Whether  the  suspected  relation  of  cause  and  effect 
exists,  or  whether  the  one  series  of  phenomena  is  only  a  symp- 
tom of  the  other,  or  of  a  more  underlying  pathological  condi- 
tion, the  fact  of  concomitance  is,  in  either  case,  important. 

This,  as  well  as  every  other  division  of  our  study,  points  to 
the  conclusion  that  the  prime  object  of  our  education  ought  to 
be  a  delaying  of  mental  maturity.  Up  to  lo  at  least,  the 
smallest  amount  of  mental  together  with  the  greatest  bodily 
occcupation  should  be  the  rule.  The  opposite  course  makes 
for  morbidity,  self-consciousness,  nervousness,  unbalance,  re- 
ligiosity and  later  cynicism,  criminalit5%  bad  sexuality,  or  sui- 
cide,— all  owing  to  the  physiological  and  neurological  concords 
that  are  present  to  be  played  upon. 

The  problem  is  largely  to  strengthen  the  volitional  powers 
before  the  onset  of  puberty.  Only  a  strong  will  can  guide  the 
human  bark  through  the  storm  and  stress  of  adolescence.  In 
so  far  as  the  will  has  a  basis,  it  is  the  motor  apparatus.  One- 
third  to  one-half  of  the  brain  surface  is  motor.  It  is  reasonable 
that  neglect  of  those  centres  may  lead,  as  Gulick  points  out,  to 
an  over-functioning  of  the  association  centres.  In  neglect  of 
all  these  things,  we  have  lengthened  the  hours  of  school  work 
and  taken  away  largely  the  opportunity  for  physical  develop- 
ment. As  Gulick  warns  us^  we  thereby  at  one  stroke  both 
take  away  the  safeguards  against,  and  increase  the  danger  of, 
sexual  precocity,  by  heightening  the  sensibility  of  the  nervous 
system ;  further,  that  in  civilized  life,  generally,  we  have  less 
muscular  exercise  and  more  pampered  ways  of  living;  and 
*'just  as  animals  in  the  wild  state  are  hardy  and  are  made  slug- 

^  Safeguards  for  Boys.    The  Assoc.  Outlook,  1898. 


A  STUDY  IN  PRECOCITY  AND  PRBMATURATION.         183 

gish  and  precocious  by  domesticity,  so  it  is  with  man  in  the 
biological  furnace.'*  * 

In  conclusion,  the  reader  is  urged  to  remember  that  the  con- 
verse side  of  this  question  is  just  as  important  for  education  as 
is  the  phase  here  presented.  The  existence  of  nascent  stages 
involves  two  dangers.  Particular  instruction  or  training  may 
be  given  either  too  early  or  too  late.  To  treat  the  effects  of 
the  latter  will  require  another  paper.  The  former  has  been 
chosen  for  treatment  first  because  it  is  the  danger  that  educa- 
tional literature  has  most  neglected. 

This  subject  was  proposed  by  President  G.  Stanley  Hall,  to 
whom  also  I  am  indebted  beyond  measure  for  innumerable  sug- 
gestions, for  the  loan  of  rare  books  and  most  of  all  for  his  hearty 
sympathy  and  encouragement.  I  am  indebted  to  the  other 
members  of  the  Clark  University  faculty,  and  particularly  to 
Dr.  Theodate  Smith,  for  suggestions  and  for  assistance  in  the 
collection  of  data.  My  thanks  are  likewise  due  to  Mr.  Louis 
N.  Wilson  and  his  library  assistants  for  their  generous  co-op- 
eration. 

^Fide  Physical  Education  by  Muscular  Exercise,  1904. 
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In  order  to  overcome  in  this  connection  the  repugnance 
naturally  attaching  to  the  seemingly  materialistic  view,  that 
our  conscious  content  is  a  functional  outcome  of  what  is  per- 
ceived as  our  organism,  it  may  be  well  to  recognize  on  what 
actual  foundation  the  apparently  trenchant  dualism  of  body 
and  mind  is  in  reality  based. 

Let,  then,  a  definite  conscious  content  arise  out  of  latenf 
memory  to  fill  the  actual  moment  of  awareness  of  a  certain  sub- 
ject perceived  by  an  outside  observer.  This  conscious  content 
will  be  all  in  all  that  is  directly  and  subjectively  revealed  or 
present  to  him.  On  the  same  occasion  in  the  outside  observer, 
on  the  other  hand,  through  roundabout  means  of  definite  sen- 
sorial stimulation,  an  entirely  different  conscious  content 
correspondingly  arises.  He  distinctly  perceives  a  body  or 
organism,  and  would,  in  case  his  vision  happened  to  be  suffi- 
ciently penetrating,  moreover,  become  aware  that  in  the  brain 
of  the  perceptually  revealed  organism  there  is  occurring  a 
definite  functional  commotion. 

From  this  undeniable  state  of  things  it  follows,  that  the  per- 
ceptual organism  within  the  conscious  content  of  the  observer 
cannot  possibly  belong  to  the  observed  subject,  cannot  be  the 
subject's  real  organic  being.  Nor  can  the  perceived  functional 
brain-commotion,  forming  likewise  part  of  the  observer's  con- 
scious content,  be  the  real  functional  activity  which  is  causing 
the  emergence  of  the  totally  different  conscious  content  in  the 
observed  subject.  Hence  the  irreconcilable  duality  of  body 
and  mind.  For  what  is  here  called  the  bodily  organism  is 
really  a  percept  which  may  form  part  of  the  conscious  content 
of  any  outside  observer,  or  of  any  number  of  such  observers. 
While  what  is  here  called  mind  is  the  exclusive  conscious 
awareness  of  the  observed  subject.  In  this  light  it  becomes 
evident  why  such  a  body  cannot  emanate  mind,  and  why  such 
mind  cannot  move  or  actuate  what  is  perceived  as  body. 

The  observed  subject  can,  of  course,  likewise  become  aware 
of  the  perceptual  body,  just  as  the  observer,  by  means  of  sense- 


^Extract  from 
lems  in  the 
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Stimulation.  It  is  true,  this  body,  though  forming  equally 
with  other  bodies  part  of  his  conscious  content,  is  felt  quite 
particularly  to  belong  to  hinlself.  This,  however,  is  due  to 
inner  or  organic  sensations  spatially  corroborating  the  exter- 
nally stimulated  sensations  of  sight  and  touch.  I  feel  by 
means  of  inner  sensations  what  is  called  my  hand  to  be  occupy- 
ing a  definite  position  in  space.  Through  sight  and  touch  this 
inner  experience  is  corroborated  in  perceptual  awareness,  and 
vice  versa.  But  the  perceived  body  or  organism  is  here,  also, 
like  all  other  perceived  bodies,  only  a  transient  constituent  of 
the  conscious  content,  and  is  nowise  the  real  organic  being. 

Prom  the  same  actual  state  of  things  it  can  be  furthermore 
rightly  concluded,  that  it  is  an  extra-conscious  activity  within 
the  extra-conscious  being  of  the  perceptually  revealed  subject, 
which  causes  his  own  moment  of  awareness  to  be  filled  with  a 
definite  conscious  content,  and  which  simultaneously  causes  to 
arise  in  the  observer's  perceptual  awareness  a  corresponding 
functional  brain-commotion.  The  observed  subject* s  conscious 
content  is  thus  proved  to  be  a  functional  outcome  of  his  real 
extra-conscious  being,  and  not  of  that  which  is  only  vicariously 
and  symbolically  revealed  as  the  perceptual  organism  forming 
part  of  the  observer's  conscious  content. 

The  perceptual  organism  and  its  functional  brain-commotion 
within  the  observer's  conscious  content  has  obviously  nothing 
whatever  to  do  with  what  actually  occurs  within  the  observed 
subject.  It  has  no  effective  influence  on  the  same,  although  it 
vicariously  and  symbolically  reveals  the  presence,  characteristics 
and  activities  of  the  real  extra-conscious  being  of  the  observed 
subject. 

It  is  clear,  moreover,  that  the  perceptual  organism,  forming 
part  of  the  conscious  content  of  the  observer,  is  not  only  not 
a  material  body,  as  is  generally  taken  for  granted,  but  that  it 
is,  on  the  contrary,  out  and  out  of  the  same  forceless,  evanes- 
cent, psychic  consistency  as  the  transient  conscious  content  of 
the  observed  subject.  There  obtains  here  absolutely  no  duality 
of  nature  between  mind  and  body,  for  the  organism  actually 
and  bodily  perceived  is  just  as  much  a  psychic  phenomenon  as 
the  conscious  content  of  the  observed  subject. 

It  is  evident,  however,  that  the  perceptual  organism  and  its 
definite  brain-commotion  is  aroused  in  the  observer  by  stimu- 
lating influences  emanating  from  the  real  power-endowed, 
extra-conscious  subject  he  is  observing,  and  that  it  reveals 
therewith  with  vivid  precision,  though  vicariously  and  symlx)li- 
cally  in  terms  of  perceptual  consciousness,  its  presence,  char- 
acteristics and  activities. 

As  to  the  observed  subject's  own  conscious  content,  consist- 
ing, as  it  does  of  a  complex  of  feelings,  sensations,  perceptions. 
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emotions,  volitions  and  thoughts,  it  is  like  all  modes  of  con- 
sciousness utterly  forceless  and  evanescent,  a  mere  content  of 
lapsing  time  with  no  power  whatever  to  stimulate  the  senses  of 
observers,  or  to  influence  other  existents  in  any  direct  manner. 
A  being  consisting  of  nothing  but  what  is  actually  experienced 
as  psychical  would  be  wholly  imperceptible  to  observers,  wholly 
non-existent  and  non-efficient. 

The  epistemological  explanation  here  given  of  the  apparent 
duality  of  body  and  mind,  notwithstanding  their  real  sameness 
of  nature  as  being  both  mere  conscious  phenomena;  this  ex- 
planation based  on  undeniable  facts  solves  an  ancient  and  obdu- 
rate riddle,  and  renders  evident  that  it  is  a  real  extra-conscious, 
power-endowed  existent  perceptually  revealed  as  our  organism, 
that  is  the  veritable  bearer,  veritable  actuating  matrix  and 
manifesting  agent  of  our  all-revealing  conscious  content.  This, 
our  real  being  emits  directly,  from  within,  our  own  conscious 
content;  and  indirectly,  through  roundabout  external  sense- 
stimulation,  it  compels  also  its  perceptual  representation  in 
observers. 

The  observer's  perceptual  awareness  of  the  organic  body 
constitutes  its  physical  sense-stimulated  aspect.  And  it  is  this 
perceptual  organism  which  is  the  direct  object  of  biological  re- 
search. A  biological  investigator  has  consciously  before  him 
as  direct  object  of  research  only  his  own  sense-stimulated  per- 
cepts. If  these  did  not  reveal  the  real  existence  of  an  extra- 
conscious  being,  he  would  then  be  investigating  nothing  but 
his  own  unaccountably  arising  conscious  states,  and  pure  solip- 
sistic  phenomenalism  would  be  the  consistent  outcome  of  such 
a  state  of  things. 

The  all-revealing  conscious  content,  within  whose  moment 
of  actual  awareness  may  become  microcosmically  concentrated 
a  vast  complex  of  remembered  experience,  inclusive  of  social 
and  ethical  consciousness,  constitutes  the  stupendous  object  of 
introspective  investigation,  and  this  regardless  of  the  assist- 
ance of  directly  sense-stimulated  awareness;  save,  indeed,  that 
of  silently  self-articulated  linguistic  signs.  By  remembering 
thus  the  experience  denoted  and  connoted  by  the  linguistic  or 
conceptual  signs,  latently  gathered  and  systematized  knowledge 
can  be  ratiocinatively  summoned  into  actual  awareness.  And 
this  has  been  the  all  but  exclusive  method  of  rationalistic  phi- 
losophy, inclusive  of  rationalistic  psychology. 

Another  introspective  method  of  psychological  interpretation 
has  lately  been  attempted,  one  of  an  extreme  phenomenalistic 
nature.  Analyzing  the  conscious  content,  as  such,  irrespec- 
tive of  what  its  constituent  elements  denote,  connote  or 
signalize  beyond  themselves,  the  juggling  effort  is  made  to  ex- 
tract rational,  nature-explaining  sense  out  of  their  own  direct 


ANENT  PSYCHOPHYSICAI,  PARALLELISM.  1 87 

relations,  as  they  are  actually  composing  the  conscious  content. 
In  the  conscious  content  there  arises,  however,  a  medley  of 
more  or  less  disconnected  phenomena  which  have  no  rational 
meaning  or  import  whatever  in  themselves.  A  fictitious  per- 
manency and  efficacy  is  here,  as  in  the  Association-Philosophy, 
attributed  to  single  segregated  constituents  of  the  conscious 
content,  while  in  reality  the  entire  moment  of  conscious  aware- 
ness is  a  forceless  flowing  and  evanescent  phenomenon  in  time, 
which  has  from  moment  to  moment  to  be  renewed  through 
functional  activity  of  our  extra-conscious  being.  But  even  by 
taking  the  conscious  phenomena  of  succeeding  moments  of 
time,  perceptual  bodies  for  instance,  as  identically  abiding  ex- 
istents;  even  then  phenomenalistic  psychology  can  make  no 
sense  of  mere  conscious  phenomena.  The  visually  revealed 
perceptual  organism,  for  instance,  is  in  itself  nothing  but  a 
definite  complex  of  peculiarly  shaded  and  colored  spatial  forms. 
In  what  rational  relation  can  it  possibly  stand  as  such  to  other 
perceptual  bodies  simultaneously  perceived;  to  a  perceptual 
dinner,  for  example,  consisting  likewise  of  definitely  shaded 
and  colored  spatial  forms  ?  All  phenomena  forming  part  of  the 
conscious  content  receive  their  rational  meaning  by  denoting, 
connoting  or  signalizing  something  beyond  their  own  phenome- 
nal existence.  Even  a  mere  feeling  of  pain  or  any  mere 
organic  sensation;  conscious  states  these  which  are  of  all  the 
components  of  the  conscious  content  the  least  indicative  of 
something  beyond  themselves;  these  even  refer  to  definite  oc- 
currences within  the  extra-conscious  organic  being,  which 
occurrences  may  become  perceptually  revealed.  And  these 
sensations  may  also  revive  the  remembered  perceptual  appear- 
ance or  the  representative  idea  of  the  organ  in  which  the  feel- 
ing or  sensation  arises;  the  tooth  which  pains,  the  heart  which 
beats.  One  and  all  conscious  states  rationally  imply  something 
beyond  themselves,  which  they  consciously  signalize. 

There  is  still  another,  and  this  the  most  positive  method  of 
psychological  investigation,  which  may  also  prove  to  be  the 
most  instructive;  the  method,  namely,  employed  in  experimen- 
tal psychology  or  so-called  psychophysics.  Here  the  experi- 
menter has  before  him  the  vital  organism  of  a  conscious  subject, 
together  with  an  array  of  sense-stimulating  devices.  All  this 
forms,  as  perceived  by  him,  part  of  his  conscious  content  sig- 
nalizing real  extra-conscious  existents.  And  he  is  himself 
ready  to  use  all  requisite  faculties  of  his  extra-conscious  being 
in  order  to  gain  psychological  knowledge  by  means  of  experi- 
mentation. His  aim  is  to  induce  definite  psychic  reactions  or 
responses  in  the  observed  subject,  whose  senses  he  is  stimulat- 
ing in  specific  ways. 

The  difficulties  and  complexities  in  the  way  of  this  experi- 
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mental  method  may  be  appreciated  by  considering  that  the 
sense-compelled  percepts,  their  attentive  apprehension,  the 
comprehension  of  their  significance,  the  awakening  thereby  of 
organically  associated  conscious  phenomena  from  out  the  vast 
store  of  remembered  experience,  which  phenomena  may  be  of 
more  or  less  mere  individual  import;  all  this  commingles  here 
within  the  observed  subject  severely  to  tax  the  ingenuity  and 
acumen  of  the  experimenter.  And  he  has  nothing  to  base  his 
judgments  upon  but  the  voluntary  motor  signals  given  by  the 
observed  subject,  which  he  has,  moreover,  to  interpret  intro- 
spectively  by  means  of  his  own  conscious  experience. 

Psychology  may  legitimately  use  three  diflFerent  sources  of 
information,  which  corroborate  one  another  in  the  interpreta- 
tion of  the  conscious  content,  whose  present  moment  of  aware- 
ness contains  all  we  actually  experience.  The  psychologist 
can  introspectively  analyze  this  all-revealing  conscious  content 
into  its  component  constituents,  such  as  feelings,  sensations, 
perceptions,  volitions,  emotions  and  thoughts  or  ideas;  or  more 
succinctly  into  affections,  cognitions  and  conations.  And  by 
reviving  memorized  and  systematized  experience  by  means  of 
linguistic  signs,  he  is  able  logically  to  deduce  particular  facts  of 
experience  from  conceptual  generalizations.  This  consciously 
remembered  system  of  experience  receives,  however,  its  real 
significance  from  referring  to  extra-conscious  existents  and 
occurrences  inside  and  outside  the  conscious  being.  The  sensa- 
tion of  hunger,  /or  instance,  indicates  an  inner  organic  need; 
sense-compelled  percepts  the  presence  and  characteristics  oif 
outside  existents. 

The  second  source  from  which  psychology  may  derive  most 
important  information  is  that  of  compelled  perceptual  aware- 
ness, which  reveals  vividly  the  extra-conscious  organic  being, 
with  the  vital  structures  and  functions  whence  the  conscious 
content  arises.  Here  direct  experimentation  elicits  definite 
vital  functional  reactions  on  definite  incitement.  And  by  elimi- 
nating definite  vital  structures  it  gains  instructive  information, 
not  only  of  physiological,  but  also  of  psychological  import. 

The  third  source  of  information  is  that  afforded  by  the 
conscious  subject  when  exposed  to  psychophysical  experiment- 
ing and  questioning. 

The  first  source  of  information  can  be  amplified  by  taking 
children  and  defectives  under  consideration.  The  second  and 
third  by  comparing  results  attainable  throughout  the  entire 
scale  of  animal  life. 

By  judiciously  utilizing  all  three  sources  of  information  a 
correct  scientific  interpretation  of  our  all-revealing,  but  utterly 
forceless  and  phenomenal,  conscious  content  may  in  time  be  at- 
tained.    It  can  be  fully  understood,  however,  only  as  signal- 
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izing  real  modes  of  existence  beyond  itself,  and  as  being  a  func- 
tional outcome  of  the  vital  organization  of  our  real,  extra-con- 
scious, power-endowed  being,  which  is  the  only  genuinely 
substantial  being  in  nature.  For  it  alone  has  the  power  tO;. 
reintegrate  itself  to  essential  identity  of  structure  and  function 
under  a  constant  flow  of  change,  without  which  identical  resti- 
tution there  would  be  no  coherence  nor  steadfastness  in  life,  in 
mind,  and  in  the  nature  we  have  conscious  awareness  of 

It  is  the  sense-revealed  vital  being  that  feels  itself  and  its  or- 
ganic needs  from  within ;  that  perceives  itself  and  its  environ- 
ment by  means  of  sense-stimulation,  that  is  emotionally  moved 
by  recognition  or  anticipation  of  the  sources  of  its  pleasures 
and  pains;  that  volitionally  actuates  its  purposive  movements 
in  order  to  attain  fruition  or  avoid  danger;  that  concentrates 
within  its  momentary  thought  the  systematized  results  of  re- 
membered past  experience  as  guidance  for  its  present  and 
future  conduct. 


SONG  AND  CALL-NOTES   OF  ENGLISH  SPARROWS 
WHEN  REARED  BY  CANARIES. ' 


By  Edward  Conrad i,  Ph.  D.,  Fellow  in  Clark  University. 


It  is  well  known  that  song  birds  can  be  trained  to  sing  other  *^ 
songs  than  that  of  their  species.  It  is  held  even  that  song  in 
birds  is  largelj',  if  not  entirely,  a  matter  of  imitation.  Daines  i/ 
Harrington,  on  the  basis  of  numerous  experiments,  says  that 
they  seem  to  prove  decisively  that  birds  have  no  innate  ideas 
of  the  notes  which  are  supposed  to  be  peculiar  to  each  species. 
Morgan  says  that  though  we  may  not  yet  unreservedly  accept 
the  view  that  the  song  of  birds  is  wholly  a  matter  of  imitation, 
with  little  or  no  congenital  tendency  to  sing  true  to  type,  yet 
it  is  an  established  fact  that  imitation  is  an  important  factor. 

Mr.  C.  A.  Witchellsays  that.it  is  clear  that  birds  inherit  the  ^ 
desire  and  power  to  sing,  and  style  of  song,  and  that  some 
definite  cries  are  perpetuated  solely  by  the  same  agency.  He 
says  that  it  is  certain  that  the  call-notes  of  the  fowl,  pheasant, 
turkey,  partridge,  duck,  goose,  and  **common  shelduck'*  are 
inherited,  that,  whether  reared  naturally  or  artificially  these 
birds  are  equally  virilling  and  able  to  employ  them  upon  the 
appropriate  occasions;  that  those  of  the  pigeon,  cuckoo,  crow 
and  his  allies,  hawks  and  their  allies,  and  others  of  limited 
voices,  are  probably  inherited,  but  may  be  transmitted  by  imi- 
tation. He  thinks  that^^callblotfi^^and^nger:£ries--pl^j[_3n  ^ 
important  rdle  in  the  song  of  birds.  Ete  finds  that  many  spe- 
cies have  their  call-note  repeatedly  recurring  in  thfeir  song, 
that  many  good  singers  fi-equently  construct  whole  phrases  of 
a  rep>etition  of  single  cries,  and  that  the  goldfinch,  the  house- 
sparrow — for  undoubtedly  the  latter  occasionally  tries  to  sing, 
he  says — and  the  linnet  appear  to  construct  their  song  wholly 
of  call-notes  and  of  danger-cries.  He  says  that  his  evidence 
shows  that  the  songs  were,  at  first,  mere  repetitions  of  call- 
notes,  or  possibly  of  defiance-cries  which  have  since  been  more 
rapidly  uttered  and  varied  with  the  result  that  novel  strains 
have  been  slowly  developed.  Darwin's  theory  that  bird-song 
is  a  charm  or  a  call-note  addressed  to  the  female,  he  thinks  is 
true  during  the  breeding  season,  but  holds  that  the  first  songs 
of  immature  birds  such  as  the  young  skylark,  robin  and 

^This  study  was  undertaken  at  the  suggestion  of  Dr.  C.  P.  Hodge, 
to  whom  I  am  under  great  obligations  for  much  valuable  assistance. 
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thrush,  cannot  reasonably  be  considered  to  be  directly  occa-  ^ 
sioned  by  the  emotion  of  love. 

Witchell  finds  that  imitation  is  very  prominent  in  bird  song. 
Birds  in  their  wild  state  do  not  only  imitate  other  birds,  butt^ 
also  insects,  quadrupeds  and  sounds  produced  by  the  elements. 
A  few  of  his  illustrations  will  make  his  point  clear :  The  voices 
of  the  owls  simulate  the  moaning  of  the  wind  in  hollow  trees, 
such  as  these  birds  frequent;  the  swee  tee  of  the  common  swift 
is  similar  to  the  swish  of  his  wings  as  he  skims  through  the 
air;  the  voices  of  mallards,  pelicans,  flamingoes,  and  herons 
resemble  the  croaking  of  frogs  and  toads.  In  British  Columbia 
he  heard  a  wren  imitating  perfectly  the  trickling  of  water. 
Moreover,  many  of  the  warbling  birds  build  their  nests  not  far 
from  water,  probably  on  account  of  the  insect  supply,  and  are 
thus  often  within  hearing  of  the  intricate  music  of  babbling 
brooks.  He  thinks  that  such  birds  as  the  robin,  wren,  hedge- 
sparrow,  blackbird,  and  blackcap  which  sing  mellow  tones  and 
intervals  of  pitch  rather  than  imitations  of  other  sounds,  may 
have  acquired  this  music  partly  through  the  influence  of  the 
murmurs  and  gurgles  of  rippling  streams.  The  common  call- 
note  of  the  **brown  wren"  resembles  the  chirp  of  the  cricket — 
this  bird  is  generally  found  along  hedge  rows  where  crickets 
abound  and  thus  hears  the  cricket's  chirp  by  day  and  by 
night.  The  song  of  the  "grasshopper-warbler"  is  exactlj*^  like 
the  persistent  song  of  the  green  field  cricket.  The  cry  of  the 
ostrich  resembles  the  roar  of  the  lion,  and  the  shrill  note  of  the 
red-headed  woodpecker  that  of  a  species  of  tree  frog  which  fre- 
quents the  same  trees.  In  the  latter  case  the  resemblance  is  so 
great  that  the  cries  can  hardly  be  distinguished.  The  squirrel 
and  the  snake  reproduce  in  their  alarm-cries  the  sounds  made 
by  these  animals  during  rapid  retreat — the  squirrel  the  swish 
of  a  long  twig,  and  the  snake  the  rustling  of  dry  grass  as  she 
glides  through  it.  He  gives  very  numerous  instances  of  birds 
imitating  other  birds.  ^ 

A  few  years  ago  Mr.  W.  E.  D.  Scott  found  that  Baltimore 
orioles  when  left  without  training  sing  a  song  of  their  own. 
He  reared  two  young  birds  of  this  species  so  that  they  did  not 
hear  any  song  or  notes  to  imitate.  Two  years  later  he  secured 
three  other  young  orioles  about  six  days  old  and  placed  them 
with  the  older  ones.  His  conclusion  is  that  "two  birds  iso- 
taiedfrom  their  awn  kind  and  from  all  birds ^  but  with  a  strong  y 
inherited  tendency  to  sing,  originated  a  novel  method  of  song, 
and  that  four  birds,  isolated  from  wild  representatives  of  their 
ottm  kind  and  associated  with  these  two  who  had  invented  the  new 
song,  learned  it  from  them  and  never  sang  in  any  other  way." 

1  Cf.  Eyolntion  of  Bird  Song. 
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The  call  notes  of  these  birds  was  similar  to  that  of  the  wild 
species.^ 

During  a  period  of  six  or  seven  years  he  took  many  birds 
from  their  nests  when  very  young,  reared  them  by  hand  until 
they  could  take  care  of  themselves,  and  then  liberated  them  in 
large  rooms  in  order  to  give  them  as  much  freedom  as  confine- 
ment would  allow.  In  this  way  he  tried  to  observe  what  birds 
would  do  if  left  to  themselves  and  supplied  with  food  and 
water.  No  effort  was  made,  however,  to  keep  these  birds  from 
hearing  the  song  of  wild  birds  out  of  doors.  The  following 
species  were  secured  :  12  bluebirds,  14  robins,  6  woodthrushes, 
7  catbirds,  2  thrashers,  2  yellow-breasted  chats,  2  rose-breasted 
grosbeaks,  i  cardinal,  6  Baltimore  orioles,  7  orchard  orioles,  i 
bobolink,  2  cowbirds,  4  crow-blackbirds,  5  red-winged  black- 
birds, I  meadow  lark,  6  bluejays.  None  of  these  birds  had 
normal  songs.* 

In  1903  Scott  reared  a  brood  of  bobolinks  and  two  broods  of 
red- winged  blackbirds;  the  former  were  secured  when  about 
four  days  old  and  the  latter  when  about  a  week  old.  There 
were  two -males  in  each  species.  The  song  of  these  four  birds 
was  such  that  competent  judges  did  not  recognize  it  as  the  song 
of  the  species.  The  two  bobolinks  had  no  note  that  resembles 
the  call-note  nor  any  sound  that  resembles  the  song  of  the 
wild  species;  the  two  red-winged  blackbirds,  however,  had  the 
call-note  of  their  species.  He  also  reared,  in  the  same  year, 
two  male  grosbeaks  from  their  fourth  day  on.  The  tone  of 
their  song,  he  says,  has  the  soft  plaintive  quality  characteristic 
of  the  rose-breasted  grosbeak,  but  the  method  is  not  that  of  the 
wild  species.* 

The  call-note  of  birds  seems  to  be,  as  a  rule,  more  clearly  sub- 
ect  to  inheritance  than  song,  being  biologically  much  older. 
Witchell  has  found  in  this  connection  that  the  cries  of  the  young 
of  birds  physically  allied  are  more  alike  than  the  cries  or  songs 
of  adults  of  the  same  species.  He  thinks  that  the  original  cries 
of  the  various  kinds  of  birds  are  recorded  in  their  danger-cries 
and  call-notes,  and  that  the  notes  of  later  developed  cries  and 
modes  of  singing  are  indicated  in  the  first  parts  of  songs  be- 
cause these  have  the  most  generic  characters.  As  to  the  ques- 
tion of  imitation  in  call-notes  one  can  but  agree  with  Witchell 
who  says  until  extensive  experiments  have  been  made  we  shall 
not  be  able  to  determine  the  extent  to  which  imitation  generally 
affects  the  call-notes  of  the  young.  Furthermore,  in  experi- 
ments on  this  subject  all  contact  with  the  parentsmust  be  avoided, 
since  the  note  of  the  parent  may  have  an  effect  on  the  bird 

^Science^  1901,  Vol.  XIV. 

^ Science t  1902,  Vol.  XV.  ^ Science ^  1904,  Vol.  XIX. 
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even  before  it  is  hatched.  Scott  thinks  that  it  is  improbable 
that  during  the  first  few  days  of  their  lives  birds  acquire  much 
appreciation  of  the  song  of  the  male  parent  though  he  is  con- 
stantly singing  close  at  hand.  That  the  notes  of  the  parents, 
however,  a£fect  the  young  even  before  hatching  is  shown  by 
the  observations  of  W.  H.  Hudson  who  has  observed  several 
diflFerent  species  on  this  point.  He  says:  "When  the  little 
prisoner  is  hammering  at  its  shell,  and  uttering  its  feeble  peep^ 
as  if  begging  to  be  let  out,  if  the  warning  note  is  uttered,  even 
at  a  considerable  distance,  the  strokes  and  complaining  in- 
stantly cease,  and  the  chick  ^ill  then  remain  quiescent  in  the 
shell  for  a  long  time,  or  until  the  parent,  by  a  changed  note, 
conveys  to  it  an  intimation  that  the  danger  is  over.* 

Though  the  last  part  of  this  statement  does  not  seem  to  rest 
on  a  rigorously  scientific  basis,  and  the  first  part  is  not  checked 
by  experiment  as  to  whether  the  unhatched  bird  would  react  to 
other  noises  than  alarm-cries,  yet  the  observation  seems  to 
show  that  the  voice  of  the  parent  bird  affects  the  young  even 
before  hatching. 

Experiments  indicating  to  what  extent  a  bird  that  has  no 
native  song  can  be  taught  the  song  of  another  species,  and  to 
what  extent  the  call-notes  of  one  species  may  be  imitated  by 
another  are  few.  With  this  question  in  mind  the  writer  at- 
tempted to  raise  English  sparrows  in  the  nest  of  canaries.  The 
English  sparrow  was  selected  not  only  because  it  is  an  unmu- 
sical bird,  but  also  because  it  is  a*bird  of  unusual  independence. 

The  earliest  scientific  record  of  an  experiment  to  teach  the 
English  sparrow  to  sing  is  that  by  Daines  Banington  as  early 
as  1773.  He  says :  **I  took  a  common  sparrow  from  the  nest 
when  it  was  fledged  and  educated  him  under  a  linnet;  the  bird, 
however,  by  accident  heard  a  goldfinch  also,  and  his  song  was, 
therefore,  a  mixture  of  the  linnet  and  goldfinch,"  and  adds, 
**  though  the  scholar  imitated  the  passages  of  its  master,  yet 
the  tone  of  the  sparrow  had  by  no  means  the  mellowness  of  the 
original.  .  .  .  The  imitation  might  therefore  be,  in  some  meas- 
ure, compared  to  the  singing  of  an  opera  song  by  a  black- 
guard.*' 

Witchell  says :  ''The  male  wild  sparrow,  when  perched  com- 
fortably in  sunshine,  often  rehearses  his  vocabulary  in  a  way 
which  indicates  attempts  at  song.  If  reared  under  birds  of  ^ 
another  species  in  a  cage,  the  sparrow  has  their  notes,  and  not  ^ 
sparrow  notes,  though  he  retains  the  sparrow  tone  of  voice,  and 
he  may  then  become  quite  a  pleasing  singer."  He  gives  no 
concrete  examples,  however,  and  adds  that  though  he  haslist- 
tened  for  years  for  a  sign  of  mimicry,  he  has  heard  only  one 

^The  Naturalist  in  La  Plata,  p.  90. 

JOURNAIr-4 


194  CONRADI : 

sparrow  imitate,  and  that  one  reproduced  the  alarm-cry  of  the 
starling.  His  brother,  E.  N.  Witchell,  he  says,  has  heard  a 
sparrow  imitating  the  alarm-cry  of  the  blackbird  and  the 
whistle  of  the  chaffinch.  He  says  he  has  often  heard  the  male 
sparrow  give  what  seems  to  be  a  song  note  as  follows :  '*teeoo- 
woh.''  He  thinks  it  indicates  contentment.  It  might  be  added 
here  that  it  is  a  matter  of  common  observation  that  the  sparrow 
gives  a  succession  of  notes  which  can  be  interpreted  as  a  crude 
attempt  at  song. 

Sterland  also  reports  the  case  of  a  sparrow  that  learned  the 
song  of  the  skylark.  We  here  and  there  find  other  statements 
to  the  effect  that  the  English  sparrow  will  imitate  the  song  of 
other  birds,  but  they  are  not  supported  by  new  evidence  and  are 
probably  based  on  the  experiments  above  quoted.  (Sterland's 
report  I  take  from  Witchell,  Evolution  of  Bird  Song. ) 

The  plan  of  our  experiment  was  to  have  the  canary  hatch  the 
sparrow-eggs  and  rear  the  birds  without  hearing  a  sparrow  note, 
so  that  every  impression  whatever  that  the  parent  sparrow's  note 
might  have  on  the  young,  even  during  the  first  moments  of 
life,  might  be  ruled  out.  The  experiment  was  begun  July  i, 
1903.  During  the  summer  of  1903,  however,  little  was  accom- 
plished since  the  canaries  did  not  nest,  the  molting  season  being 
at  hand,  and  when  they  nested  in  the  fall  the  sparrows  had 
stopped  laying.  One  canary  hatched  a  brood  of  sparrows  but 
they  all  died  from  lack  of  care  from  their  canary  mother.  The 
cause  of  this  neglect  is  probably  difficult  to  explain;  it  may  be 
that  the  eggs  hatched  too  soon  since  the  sparrows  had  already 
brooded  them  to  within  3^  days  of  hatching,  or  it  may  be 
that  the  female  canary  was  discouraged  because  the  male  had 
been  removed — the  following  year  another  female  canary  from 
whom  the  male  had  been  separated  neglected  its  brood 
of  young  sparrows.  The  next  j'ear,  1904,  the  experiment  was 
continued  as  soon  as  the  sparrows  began  to  lay,  which  was 
about  the  middle  of  April,  but  without  success.  Nine  attempts 
were  made,  but  all  failed.  In  one  case  the  canary  neglected 
her  young;  in  three  cases  the  canary  deserted  her  nest,  possibly 
because  the  time  of  hatching  was  somewhat  extended  due  to 
the  change  of  eggs  from  canary  to  sparrow;  in  two  cases  the 
canaries  failed  to  nest  and  in  two  cases  the  females  took  sick. 
In  one  case  the  brood  of  four  sparrows  was  duly  hatched  and 
well  cared  for  by  the  parents,  but  on  the  loth  day  the  female 
canary  went  into  the  nest  and  with  seeming  malice  stamped 
them  to  death.  She  was  caught  in  the  act  but  too  late  to  save 
any  of  the  young.  I  cannot  give  a  satisfactory  explanation  of 
this  vicious  act.  It  is  true,  the  sparrow  at  this  age  is  more 
naked,  and,  to  our  sense  of  beauty,  more  ugly  than  the  young 
canary,  yet  it  is  too  much  to  suppose  that  the  canary  has  the 
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same  esthetic  sense.  However,  it  is  possible  that  the  canary's 
instincts  were  done  violence  in  some  way,  since  another  spar- 
row, mentioned  later  in  this  paper,  raised  in  a  canary's  nest 
grew  up  seriously  crippled. 

Another  part  of  the  experiment  carried  on  at  the  same  time 
was  more  successful.  When  my  first  and  only  brood  of  spar- 
rows in  1903  were  dying,  I  procured,  on  July  15,  four  other 
young  sparrows  about  one  day  old  and  plac^  them  in  the  cana- 
ry nest  just  as  the  last  one  of  the  original  brood  was  passing 
away.  Of  these  four  all  but  one  died.  This  bird  after  he  had 
been  placed  in  the  canary's  nest  heard  no  other  sparrow  chirp 
but  his  own.  He  grew  up  seemingly  well.  But  when  he  was 
old  enough  to  leave  the  nest  I  found  that  he  had  both  feet  crip- 
pled, that  his  tail  came  out  sideways  and  that  his  wings  were 
deficient.  What  happened  to  him  is  not  known;  it  may  be  he 
received  vicious  treatment  similar  to  that  administered  to  the 
other  brood  mentioned  above. 

In  due  time  this  bird  developed  his  sparrow  chirp  when  call-  / 
ing  for  food,  though  he  heard  no  sparrow  note  and  was  in  a 
room  with  about  twenty  or  more  canaries,  some  of  which  were 
young  and  were  just  beginning  to  sing.  By  and  by  he  gave 
this  chirp  less  and  less,  using  a  fine  peep  instead — a  peep  simi- 
lar to  the  peep  of  the  young  canaries.  During  September  the 
sparrow  chirp  was  rare  and  when  it  was  given  it  lacked  the 
harshness  of  that  of  the  wild  sparrow,  but  had  a  quality  rather 
similar  to  that  of  the  whistle  of  the  quail.  After  Oct.  20,  I 
observed  the  bird  daily,  but  before  that  time  I  observed  him 
only  two  or  three  times  a  week,  long  enough  to  hear  him  go 
through  a  characteristic  chirping  spell.  ^  The  bird  was  now 
observed  daily  not  only  by  myself  but  also  by  my  wife  whose 
opportunities  for  observation  were  better  than  mine.  He  showed 
no  tendency  to  imitate  song  till  Oct.  29th,  when  he  suddenly 
chimed  in  with  the  canaries  in  his  own  fashion,  giving  a  low  ^. 
note  followed  by  a  few  high  notes  with  now  and  then  some 
slurs  from  a  high  to  a  low  note  similar  to  the  notes  the  canaries 
have  in  their  overtures.  He  joined  the  canaries  freely  for  a  few 
days  when  he  became  ill  and  was  silent  for  a  few  weeks. 
About  the  middle  of  November  he  again  joined  the  canaries 
violently,  but  it  was  such  a  confusion  of  notes  that  I  was  not 
able  to  record  them.  In  general  outline  his  e£fort  resembled  v 
the  confusion  of  notes  which  occurred  when  all  three  of  my 
canaries  were  singing  their  best.  This  violent,  confused  song 
which  consists  of  a  rapid  repetition  of  single  notes  and  which 

^Up  to  this  time  the  bird  was  kept  with  the  canaries  of  Mrs.  and 
Miss  Harrington,  8  Norwood  Street,  Worcester,  for  whose  kind  as- 
sistance in  this  matter  I  wish  to  acknowledge  my  indebtedness. 
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was  not  very  musical  but  rather  harsh  (the  loudest  of  my 

canaries  also  has  a  harsh  voice),  he  kept  up  till  he  was  taken  C 

away  from  the  canaries  about  May  ist,  1904.     He  kept  up  this 

song  for  some  weeks  after  his  removal,  but  by  the  middle  of 

July  had  lost  it  completely.    The  causes  are  discussed  in  a  later 

part  of  the  pap>er. 

About  July  3,  1903,  I  got  two  sparrows  probably  about  two 
weeks  old.  A  few  days  later  I  got  four  little  fledglings.  I  fed 
them  by  hand  with  rolled  cracker  and  hard  boiled  egg  mixed, 
to  which  I  later  added  small  bird  seed.  I  placed  them  all  near 
my  canaries  for  instruction.  The  instruction,  however,  was 
very  meagre,  since  before  September  only  one  of  the  male  cana- 
ries sang  occasionally  and  one  female  gave  an  occasional  soli- 
tary, unmusical  trill.  Between  Aug.  i5-25th  there  was  abso- 
lutely no  canary  song  at  all,  but  the  canary  call  notes  were 
given  though  not  as  freely  as  usual.  After  September  2  the 
canaries  gradually  began  to  sing  again.  Thus  we  see  that  the 
sparrows'  instruction  was  extremely  moderate  during  the  first 
two  months  and  rather  inadequate  during  the  third  month  of 
their  life.  That  is,  during  probably  the  most  impressionable 
age  of  the  birds'  life  the  instruction  was  most  seriously  insuffi- 
cient. 

Since  it  is  often  hard  to  accustom  wild  birds  to  cage  life  a  few 
words  as  to  feeding  may  not  be  out  of  order.  During  the  latter 
part  of  August  the  sparrows  showed  signs  of  being  sick,  proba- 
bly because  I  tried  to  feed  them  chiefly  with  cracked  grain.  I 
now  again  gave  them  a  variety  of  seeds  and  kept  fresh  sand  in 
the  cage  as  before;  I  gave  them  again  egg  and  cracker  as  I 
had  done  when  they  were  young,  but  I  noticed  no  improvement 
till  I  gave  them  fish  bone.  This  they  ate  greedily  for  a  while, 
and  one  of  this  group  got  well,  the  others  all  died.  The  two 
birds  that  I  still  have  I  am  feeding  with  a  variety  of  small  bird 
seeds,  also  cracked  sunflower  seed,  hempseed  and  grain,  whole 
wheat  bread,  crackers  (without  salt),  fishbone,  greens — daily 
in  summer,  and  now  and  then  rolled  cracker  mixed  with  grated 
hard  boiled  egg.  They  eat  very  little,  if  any,  grain,  and  my 
experience  leads  me  to  believe  that  seeds  and  special  bone  ma- 
terial are  indispensable  for  these  birds.  They  have  been  per- 
fectly healthy  since  their  first  sick  spell. 

All  the  sparrows  of  this  second  group  had  their  sparrow 
chirp  well  developed  when  I  got  them,  and  the  one  that  re- 
mained alive  is  the  only  one  of  this  group  that  ever  attempted 
to  imitate  the  canaries;  he  always  showed  more  vitality  than 
the  others.  During  the  first  part  of  August,  when  the  canary 
sang,  he  would  sometimes  give  notes  that  were  different  from 
the  regular  sparrow  chirp;  they  were  less  forcible,  lower  and 
hoarser.     Even  when  he  uttered  no  sounds  throat  movements 
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were  often  noticed  when  the  canary  was  singing.  Toward  the 
latter  part  of  the  month  these  notes  became  louder  so  that  they 
could  be  heard  distinctly  in  an  adjoining  room.  They  always 
were  given  only  when  the  canary  sang  though  the  sparrow 
chirp  was  given  freely  at  any  time.  He  now  began  to  give 
notes  in  rapid  succession  running  up  the  scale  from  three  to 
five  notes  and  then  giving  five  to  six  of  the  higher  notes  all  in 
one  run.  He  gave  three  or  four  such  runs  in  rapid  succession, 
each  containing  about  from  eight  to  twelve  notes.  In  the  lat- 
ter part  of  September  he  was  observed  to  run  up  and  down  and 
up  the  scale  all  in  one  run. 

At  first  his  voice  was  not  beautiful ;  it  was  hoarse.  It 
sounded  somewhat  like  the  voice  of  some  female  canaries  when 
they  try  to  sing.  Some  notes  remind  one  of  the  human  voice 
when  one  recovers  from  a  cold.  He  sang  on  a  lower  scale; 
he  often  tried  to  reach  higher  notes  but  did  not  succeed.  I^ater 
his  voice  became  softer  and  milder  and  approached  in  quality 
the  voice  of  the  canary. 

On  September  26,  when  the  sparrow  was  a  little  over  three 
months  old,  he  was  for  the  first  time  observed  to  give  a  trill. 
It  was  short  and  musical  and  was  given  a  number  of  times  in 
succession.  These  short  trills  were  at  first  only  rare  but  they 
increased  in  frequency  during  the  year.  When  he  gave  them 
he  would  sit  still  on  his  perch  and  g^ve  them  one  after  another 
very  modestly.  Now  (Dec.,  1904)  he  gives  short  trills  in- 
terspersed with  other  notes,  punctuating  the  whole  by  turn- 
ing complete  circles  and  semi-circles  on  his  perch. 

Nonepf  these  sparrows  ever  had  the  characteristic  call-notes 
of  the  wild  species,  but  by  and  by  adopted  those  of  the  canary. 
They  imitated  the  canary  perfectly  except  that  their  voice  did 
not  have  the  musical  finish.  The  bird  that  was  two  weeks  old 
when  I  got  him  gave  the  shikikik  alarm-cry  occasionally  at  first, 
but  later  lost  it  altogether. 

About  May  i,  1904,  I  took  both  sparrows  to  a  room  in  the 
university  away  from  the  canaries.  For  the  first  few  weeks 
they  maintained  themselves  very  well  in  their  new  quarters. 
They  were  here,  however,  not  only  deprived  of  the  instruction 
and  the  stimlus  which  the  canaries  gave  them,  but  they  were 
literally  flooded  with  sparrow  notes  from  the  outside,  so  that 
by  the  middle  of  July  they  had  not  only  lost  their  song,  but 
had  readopted  a  considerable  part  of  the  sparrow  chirp.  Their 
voice  remained  more  musical  than  that  of  the  sparrow,  but  the 
pitch  and  general  flow  of  the  chirp  resembled  that  of  the  wild 
sparrow.  About  the  middle  of  September  I  placed  the  canaries 
and  the  sparrows  together  again  and  in  a  few  weeks  they  re- 
gained completely  what  they  had  lost. 

Here  we  have,  then,  two  young  sparrows  which  in  about  nine 
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months  not  only  imitated  some  of  the  song  of  the  canary  but 
also  adopted  the  canary's  call-note,  and  which  upon  removal 
from  the  canaries  and  again  hearing  sparrow  notes  very  freely, 
rather  rapidly  dropped  back  into  the  ways  of  the  sparrow,  but 
upon  renewed  instruction  rapidly  regained  all  they  had  lost. 
It  is  intended  to  continue  this  experiment  by  hatching  and 
rearing  sparrows  in  the  nest  of  the  canary,  and,  if  possible,  to 
raise  sparrows  by  hatching  the  eggs  in  an  incubator  and  rear- 
ing them  by  hand  without  allowing  them  to  hear  a  sparrow  or 
any  other  bird  note.  Raising  a  bird  by  another  species  and 
having  it  imitate  the  notes  of  that  species  can  demonstrate  the 
power  of  education;  if  a  bird  can  be  reared  without  hearing  any 
bird  notes  whatever  more  light  may  be  obtained  on  the  ques- 
tion of  instinct. 
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IX.    Eyb-Movembnts. 

By  Bbrnicb  Barnbs. 


Comparatively  little  work  has  been  done  on  the  subject  ot 
eye-movements,  although  its  psychological  value  has  been  much 
disputed. 

Two  important  laws  of  movement  have  been  formulated, 
the  law  of  preference  of  the  primary  position,  or  Iyisting*s 
Law,  and  the  law  of  constant  orientation,  known  as  Donder's 
Law.  These  laws  are  variously  stated.  Helmholtz^  phrases 
Bonder's  Law  thus:  '*Given  the  position  of  the  line  of  regard 
in  relation  to  the  head,  and  you  have  given  with  it  a  definite 
and  invariable  torsion  value."  Meinong*  expresses  it  in  the 
same  way.  Wundt  says,  **The  orientation  of  the  eye  for  any 
position  of  the  line  of  vision  is  constant,  no  matter  by  what 
path  the  line  of  vision  may  have  been  brought  to  this  posi- 
tion.'* That  is  to  say,  if  you  set  out  with  the  lines  of  regard 
parallel,  you  may  move  from  any  position  you  like,  to  any 
other  position  you  like  in  the  field  of  regard,  and  the  orienta- 
tion of  the  eye  in  this  second  position  will  always  be  the 
same,  whether  the  eye  is  moved  directly  from  the  first  position 
to  the  second,  or  in  the  most  roundabout  way. 

Listing's  Law  implies  not  only  a  parallel  position  of  the  lines 
of  regard,  but  also  the  primary  position  of  the  eyes  as  a  start- 
ing-point. Helmholtz  says:  **If  the  line  of  regard  travel  from 
the  primary  to  any  other  position,  the  torsion  of  the  eyeball  in 
the  second  position  is  the  same  as  if  the  eye  had  turned  about 
a  fixed  axis  at  right  angles  to  the  first  and  second  directions  of 
the  line  of  regard.  Hering  states  it  more  clearly  and  Meinong 
uses  about  the  same  words:  **In  movements  from  the  primary 
position,  the  line  of  vision  can  describe  a  plane  path,  or  the  re- 
gard travel  along  a  straight  line,  in  any  direction  whatever, 
without  there  being  any  torsion  of  the  eye  at  all  about  the  line 

iPhvsiologische  Optik,  p.  619. 

^Ueber  Raddrehung,  Rollung  n.  Aberration,  Zeitschrift  ftir  Psychol- 
ogic and  Physiologic,  Vol.  XVII,  pp.  161  ft. 
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of  vision,"  in  other  words,  the  eye  can  be  turned  in  all  direc- 
tions about  a  fixed  axis,  at  right  angles  to  the  line  of  vision, 
without  causing  torsion  about  the  line  of  vision.  W4indt*s^ 
statement  is  somewhat  more  complicated,  **A11  movements 
from  the  primary  position  take  place  around  fixed  axes,  each  of 
which  cuts  the  plane  described  by  the  line  of  vision  in  turning, 
at  right  angles  in  the  point  of  rotation,  and  all  of  which  lie  in 
a  single  plane,  cutting  the  primary  position  of  the  line  of  vision 
at  right  angles  in  the  point  of  rotation."  That  is  to  say,  if 
you  set  out  with  the  lines  of  regard  parallel  in  the  primary 
position,  you  may  move  to  any  point  of  the  field  of  regard  that 
you  like,  in  the  vertical,  horizontal  or  oblique  direction,  and 
your  eye  will  undergo  no  torsion  at  all. 

As  to  the  psychological  value  of  these  laws,  Helmholtz  looks 
upon  Bonder's  Law  as  a  guarantee  that  resting  objects  in  the 
field  of  vision  are  recognized  as  such,  when  the  eye  itself  has 
been  moved.  Hering  estimates  Listing's  Law  thus,  **  It  brings 
the  space  perception  (localization)  of  the  moved  eye  into  the 
greatest  possible  unison  with  the  localizations  of  the  resting 
eyes,  so  that  the  displacements  of  the  mental  images  harmonize 
with  the  intended  movements  of  regard,  while  it  also  assures 
in  far  vision  the  most  perfect  possible  correspondence  of  the 
retinal  images  of  the  double  eye." 

So  much  for  the  statement  and  significance  of  these  laws.  A 
word  of  explanation  is  necessary  regarding  the  terms  used.  All 
movements  of  the  eye  may  be  conceived  as  rotations  about  one 
or  more  of  three  axes,  a  sagittal  axis,  corresponding  with  the 
line  of  sight,  which  passes  directly  through  the  centre  of  the 
pupil  from  front  to  back;  a  frontal  axis,  extending  horizontally 
from  left  to  right,  and  a  vertical  axis.  Theoretically,  all  these 
intersect  at  right  angles  in  the  centre  of  rotation  oif  the  eye. 
What  is  known  as  the  primary  position,  is  the  position  which 
the  eyes  assume  when  the  head  and  body  are  erect,  and  the 
eyes  are  directed  forward  to  a  distant  horizon.  Any  other 
position  is  called  a  secondary  position,  although  Helmholtz 
often  speaks  of  a  tertiary  position,  in  movements  from  one 
secondary  position  to  another.  The  point  on  which  the  eyes 
are  fixed  when  in  the  primary  position  is  the  primary  fixation- 
point,  or  principle  point  of  regard.  The  field  of  vision  is  the 
extent  of  space  that  can  be  seen  with  the  eye  at  rest.  The 
field  of  regard  is  the  extent  of  space  that  can  be  seen  when  the 
eyes  are  moved. 

The  method  used  by  Helmholtz  and  others  for  determining 
the  validity  of  the  laws  of  Bonders  and  Listing,  and  other  facts 
of  eye-movement,  is  the  so-called  after-image  method.     A  strip 

*Wundt:  Gmndziige  d.  Phys.  Psycho.,  II,  p.  525. 
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or  a  cross  of  red  or  green  paper  is  put  in  the  centre  of  a  sheet  of 
gray  cardboard,  which  is  tacked  on  a  wall  space,  preferably  of 
neutral  gray  like  the  cardboard,  although  white  will  do,  at 
such  a  height  that  the  eyes  of  the  subject,  seated  at  a  table 
some  feet  distant,  may,  in  the  primary  position,  be  fixated  on 
the  red  paper.  Several  points  are  then  chosen  on  the  wall 
about  the  cardboard,  and  the  distances  carefully  measured. 
The  eye  is  then  turned  from  the  primary  position  to  these  vari- 
ous points,  and  of  course  the  after-image  of  the  colored  slip 
appears  at  the  point,  turned  or  straight  as  the  case  may  be,  and 
the  amount  of  turning  is  measured.  This  method  of  experi- 
mentation is  very  crude,  for  after-images  are  unstable  and 
illusory  things,  the  best  you  can  make  of  them,  and  the  results 
are  of  necessity  very  inaccurate,  since  the  person  carrying  on 
the  experiment  holds  a  slip  of  paper  the  size  of  the  red  slip,  at 
the  point  to  which  the  eyes  are  directed  and  turns  the  slip  until 
the  subject  says  that  it  coincides  with  the  after-image  which 
he  sees  there.  It  is  evident  that  the  slightest  movement  of  the 
eyes  in  this  new  position  will  cause  considerable  shifting  of  the 
after-image. 

In  my  experiment  I  have  u.sed  a  more  complicated  and  elab- 
orate instrument,  which  insures  accurate  results.  This  instru- 
ment may  be  called  a  torsio-meter,  since  its  main  object  is  to 
measure  the  amount  of  torsion,  or  rotation  about  the  sagittal 
axis,  which  takes  place  when  the  eye  is  moved  from  one  posi- 
tion to  another.  It  consists  of  an  iron  arc  of  i8o°,  one  meter  in 
diameter,  mounted  on  a  standard,  so  that  its  centre  may  be 
directly  in  front  of  the  eye  of  the  subject,  who  is  seated  before 
it.  This  arc  may  be  raised  or  lowered  a  number  of  degrees, 
according  to  the  height  of  the  subject,  and  the  results  desired. 
It  may  also  be  swung  around  from  the  horizontal  to  any  oblique 
position  or  to  a  vertical  position.  On  this  arc  is  screwed  a 
small,  adjustable  telescope,  having  a  fine  spider  web  across  the 
eye-piece,  which,  together  with  its  setting,  may  be  rotated. 
The  amount  of  rotation  is  measured  by  an  indicator  on  a  small 
arc  surrounding  the  telescope,  and  divided  into  50^  positive  and 
50®  negative,  that  is,  rotation  to  the  right  is  measured  in  nega- 
tive degrees,  since  the  subject  faces  the  instrument,  and  rota- 
tion toward  the  left  in  positive  degrees.  The  large  arc  on 
which  the  telescope  is  placed  is  also  divided  ofiF  into  degrees. 
Suppose,  now,  that  the  subject  is  seated  in  front  of  the  arc, 
with  his  head  securely  adjusted  in  a  head-rest  to  prevent  head 
movements.  A  thread  is  stretched  across  from  end  to  end  of 
the  arc,  and  the  exact  centre  marked  with  ink.  The  ink  spot 
is  placed  directly  in  front  of  the  pupil  of  the  eye,  and  the  thread 
may  then  be  dropped  so  as  to  prevent  any  hindrance  from  it 
during  the  taking  of  results.     The  telescope  is  adjusted  at  the 
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middle  of  the  arc,  at  the  zero  point,  and  focused  directly  on  the 
eye.  The  experimenter  then  looks  through  the  telescope,  which 
magnifies  sufficiently  so  that  the  tiny  lines  radiating  from  the 
pupil  through  the  iris  may  be  clearly  distinguished.  The  eye- 
piece is  now  turned  so  that  the  spider  web  rests  directly  on  one 
of  these  lines,  and  then  the  point  shown  by  the  indicator  on  the 
arc  of  the  telescope  is  taken.  The  results  will  be  less  compli- 
cated if  a  distinct  line  can  be  covered  with  the  horsehair  at 
the  zero-point.  I  succeeded  in  doing  this  with  both  of  my  sub- 
jects. Then  the  telescope  is  moved  several  degrees  to  the 
right  or  left  on  the  large  arc ;  the  eyes  move  toward  the  same 
point,  and  the  \etis  is  turned  so  that  the  hair  rests  on  the  same 
fine  which  was  chosen  at  the  zero-point.  The  number  of 
degrees  which  the  indicator  moves  during  this  process,  will,  of 
course,  be  the  number  of  degrees  of  torsion  which  has  taken 
place  during  the  movement  of  the  eye  from  one  position  to  the 
other.  Care  should  be  taken  that  the  lines  of  regard  be  always 
parallel,  that  is,  that  the  eyes  should  be  fixed  on  an  infinitely 
distant  point. 

My  results  difiFer  in  some  respects  from  those  which  have 
been  gained  by  others,  and  in  other  respects  they  agree.  Helm- 
holtz  says,  **When  the  movement  takes  place  from  the  pri- 
mary position,  simple  raising  or  lowering  of  the  eyes  without 
deviation  to  the  side,  or  simple  side  movements  without  raising 
or  sinking,  results  in  no  torsion."  With  the  after-image 
method,  this  was  found  to  be  the  case,  since  the  results  are 
only  approximate,  and  the  subject  is  scarcely  able  to  cognize 
slight  deviations  from  the  horizontal  or  perpendicular,  at  the 
distance  he  is  obliged  to  sit  from  the  wall.  With  the  more 
accurate  instrument,  however,  the  torsion  in  each  case  was 
decidedly  noticeable,  though  slight.  (See  Table  II  i  and  2.) 
He  says  further,  **In  raising  or  lowering  to  the  same  points, 
the  rotation  is  the  more  marked,  the  greater  the  deviation  to 
the  side,  and  in  side  movements  to  the  same  points,  the  torsion 
is  more  marked  the  greater  the  raising  or  lowering.'*  With 
this  statement  my  results  agree  very  well.     (See  Table  II.) 

In  some  respects  I  get  the  same  results  as  Meinong.  For 
instance,  he  says,  quoting  from  the  two  laws  of  movement, 
**  *In  movements  from  the  primary  position  no  torsion  takes 
place.  In  movements  from  secondary  positions  torsion  does 
take  place.*  These  two  laws  are  found  to  be  contradictory. 
For  example:  let  the  ej'e  travel  from  the  primary  position  diag- 
onally upward  to  a  point  at  the  right  of  a  fixation  point  at 
some  distance  directly  above  the  primary.  Another  time  let 
it  travel  from  the  primary  position  vertically  up  to  the  height 
of  this  fixation  point,  and  then  horizontally  to  the  right  until 
the  above  given  point  is  reached.     According  to  the  first  of  the 


BYB-MOVBMHNTS.  203 

laws  quoted  above,  the  eye,  if  it  moves  from  the  primary  posi- 
tion, reaches  its  goal  without  torsion  as  well  with  a  vertical  as 
with  a  diagonal  movement."  As  a  matter  of  fact,  it  is  found, 
that  torsion,  and,  moreover,  th^  same  amount  of  torsion,  takes 
place  in  the  diagonal  movement  as  in  the  vertical  and  horizon- 
tal movements,  since  the  eye  is  in  exactly  the  same  position 
when  the  given  point  is  reached,  no  matter  how  it  has  moved 
to  get  there.  Table  IV.  (See  Donder's  Law.  Also  Table  II  1 1. ) 
The  two  laws,  when  taken  together,  may  be  reduced  to  ab- 
surdity, since  if  no  torsion  took  place  in  turning  from  the 
primary  to  the  secondary  position,  the  eye  would  be  in  the 
same  position  at  the  secondary  point,  so  far  as  torsion  is  con- 
cerned, as  at  the  primary  point,  so  that  movements  from  the 
secondary  point  would  have  the  same  effect  as  movements  from 
the  original  primary.  Hence  no  torsion  would  exist  at  all. 
Meinong  says,  in  conclusion  to  the  statement  above  quoted, 
*'In  that  secondary  position  commonly  called  third  position 
(reached  by  diagonal  movement  or  vertical  +  horizontal), 
the  horizontal  meridian  remains  no  longer  horizontal,  the 
original  vertical  meridian  not  vertical,  the  two  positions  being 
twisted  in  the  same  manner  around  the  line  of  vision  as  axis, 
so  that  to  such  movements,  torsion  cannot  well  be  denied. '* 
Meinong  used  the  after-image  method  in  arriving  at  this  result; 
but,  as  I  said  above,  I  reached  the  same  conclusion  by  means 
of  the  more  accurate  instrument,  being  able  by  it  to  measure 
the  exact  amount  of  turning  of  both  movements.  (See  Table 
II  11.) 

Graefe  *  says,  **In  raising  the  line  of  vision  up  to  the  left  and 
sinking  the  same  down  to  the  right,  the  vertical  meridian  is 
inclined  toward  the  left.''  I  find  that  my  results  substantiate 
this  also  (see  Table  II  3.  4,  5,  6,  7  and  8.),  and  would  add 
that  in  raising  the  line  of  vision  up  to  the  right  and  sinking  it 
down  to  the  left,  torsion  toward  the  right  occurs ;  in  sinking  it 
down  to  the  right  and  raising  it  up  toward  the  left,  torsion 
takes  place  toward  the  right,  and  in  sinking  it  down  to  the  left 
and  raising  it  up  to  the  right,  torsion  takes  place  toward  the 
left. 

Helmholtz  says,  **In  raised  position  of  the  plane  of  vision, 
side  movements  toward  the  right  produce  torsion  toward  the 
left,  and  side  movements  toward  the  left,  torsion  toward  the 
right.  In  a  lowered  position  of  the  plane  of  vision,  side  move- 
ments to  the  right  produce  also  torsion  toward  the  right,  and 
vice  versa,'*  This  also  I  found  to  be  correct.  (See  Tables  III 
and  IV  9  and  10.) 

If  I  were  to  sum  up  my  results  in  a  general  law  of  eye  move- 
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ment,  I  should  state  it  thus:  **Every  movement  of  the  eyes, 
whether  from  the  primary  position  to  a  secondary  position,  or 
from  a  secondary  position  to  any  other,  is  always  accompanied 
by  a  definite  amount  of  torsion,  varying  according  to  the  scope 
of  the  movement. 

Any  inaccuracy  of  results  is  due  to  one  of  two  causes.  It  is 
impossible  to  avoid  sh'ght  movements  of  the  head  even  when  a 
head-rest  is  used.  The  other  cause  of  inaccuracy  is  what 
Meinong  calls  * 'false  torsion,"  meaning  by  that,  that  the  eye 
may  turn  about  the  sagittal  axis  when  at  rest  in  the  primary 
position.  If  it  can  do  this,  then  the  same  kind  of  rotation  can 
take  place  during  movements,  or  at  the  second  fixation  point 
before  the  record  can  be  taken,  thus  detracting  from  the  accu- 
racy of  results  supposed  to  be  gained  by  the  effect  of  movement 
alone.  The  experiment  is  very  fatiguing,  both  to  the  subject 
and  to  the  experimenter,  and  frequent  intervals  of  rest  are 
necessary. 

I.    After-image  Method. 

It  must  be  remembered  that  these  results  are  only  approx- 
imate, and  that  suggestion  plays  a  great  rdle,  inasmuch  as  after 
the  subject  says  that  he  sees  the  image  in  a  certain  place  once, 
he  will  always  see  it  there. 

J.    Diagonal  Movements, 


Up  to  rt. 

Down  to  rt. 

Up  to.  1ft. 

Down  to  1ft. 

50  cm. 

I  m. 

50  cm. 

I  m. 

50  cm. 

I  m. 

50  cm. 

I  m. 

Tam- 
ing. 

K. 

-5° 
0 

U. 
0 

K. 
-io<» 
0 

U. 

2"" 

K. 

2° 

U. 

5" 
0 

K. 
0 

3^ 

U. 

K. 

10^ 

0 

U. 
0 

K. 
0 

U. 
1.4^ 

3" 

K. 

5" 
0 

U. 

5" 
0 

K. 

U. 

Aver- 
age. 

Mean 
Var. 

The  negative  sign  denotes  that  the  image  is  turned  down,  to- 
ward the  left,  the  positive  that  it  is  turned  up,  toward  the  right. 
(These  results  are  not  corrected  for  false  torsion,  due  to  pro- 
jection on  a  plane  surface,     w.  b.  p. ) 

II.    Torsion-metre  Method. 

The  positive  sign  indicates  torsion  toward  the  left,  and  the 
negative  sign  torsion  toward  the  right,  since  the  subject  neces- 
sarily sits  facing  the  instrument. 

My  subjects  in  both  methods  are  Miss  Killen  and  Miss 
Udell. 

This  table  needs  little  comment.     It  will  be  seen  that  there 
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IS  always  torsion.  That  the  amount  of  torsion  is  always  ap- 
proximatelythe  same  for  the  two  subjects  and  for  symmetrical 
positions.  The  mean  variation  is  always  small,  within  the 
limits  of  error  for  the  instrument.  It  will  be  noticed  also  that 
there  is  a  progre.ssive  increase  in  torsion  with  the  increase  in 
rotation,  and  more  in  the  diagonal  than  in  either  the  horizontal 
or  vertical  directions. 


TABI.E  II. 

Distance 
turned. 

5^ 

lO** 

15" 

QO^ 

25'* 

30O 

Subject. 

K 

-1.2 
.2 

U 

-1.8 
.2 

K 

-3-0 
0.4 

U 

-30 
0.4 

K 

-4.0 
0.4 

U 

-5 
0.0 

K 
0.6 

U 

K 

U 

K 

U 

Direction 
of  tum'g. 

Hor.  rt. 

m.  V. 

-7.6 
0.2 

-9-4 
0.4 

-10. 0 
0.4 

-12.0 
0.4 

-II  .8 
0.2 

Hor.  left, 
m.  V. 

1.6 
.2 

1.6 
.2 

3-4 
0.2 

2.8 
0.2 

5-2 
0.4 

5-2 
0.2 

0.6 

7.8 
0.4 

9.8 

0.2 

10.2 
0.4 

12.2 
0.4 

12.0 
0.4 

Ver.  up. 
m.  V. 

1.6 
0.2 

1.6 
0.2 

30 
0.4 

3-0 
0.4 

50 
0.4 

5.6 
0.2 

7.6 
0.4 

8.0 
0.4 

9.6 

0.2 

10.4 
0.2 

II. 8 
0.4 

12.4 
0.2 

Ver.  dwn. 
m.  V. 

-1.4 
0.2 

-1.8 
0.2 

-30 
0.4 

-30 
0.4 

-5-2 
0.2 

-4.8 
0.2 

0.6 

-7.8 
0.2 

0.6 

-9.8 
0.2 

-12.0 
0.4 

-1 1. 8 
0.2 

30®  up. 
m.  V. 

-2.4 
0.2 

-2.8 
0.2 

-4.0 
0.4 

-4.0 
0.4 

-6.0 
0.0 

-6.6 
0.2 

^.2 
0.6 

-9.0 
0.4 

-10.6 
0.6 

-II. 4 
0.2 

-13-0 
0.4 

-13-4 
0.2 

30°   dwn. 
m.v. 

2.6 
0.2 

2.8 
0.2 

4.0 
0.4 

4.2 
0.2 

6.0 
0.4 

5.8 
0.2 

8.6 
0.6 

8.8 
0.2 

10.6 
0.2 

10.8 
0.2 

12.8 
0.4 

12.8 
0.2 

-30  0  up. 
m.  V. 

2.6 
0.2 

2.6 
0.2 

4.2 
0.2 

3.8 
0.4 

6.4 
0.2 

6.2 
0.2 

8.6 

0.4 

8.6 
0.6 

10.8 
0.4 

II. 2 
0.4 

13.2 
0.2 

13-2 

0.4 

-30°  dwn. 
m.  ▼. 

-2.8 
0.2 

-2.6 
0.2 

-4.0 
0.4 

-4.4 
0.2 

-5.8 

0.4 

-6.0 
0 

^.8 
0.4 

^.6 
0.4 

-10.8 
0.2 

-10.6 
0.2 

-12.8 
.0.2 

-12.6 
0.4 

40®  up. 
m.  V. 

-3.6 
0.2 

-3.6 
0.2 

-5-2 
0.2 

-5-4 
0.2 

-7-4 
0.2 

-7.0 
0.0 

-9.6 
0.4 

-9.6 
0.4 

-II. 8 
0.6 

-1 1. 6 
0.2 

-14.2 
0.2 

-13-6 
0.4 

40°  dwn. 
m.  V. 

3.8 
0.2 

3.6 
0.2 

50 
0.4 

4.8 
0.4 

6.8 
0.4 

7.2 
0.2 

0.6 

0.6 

II. 8 
0.2 

12.2 
0.4 

13 -8 
0.2 

14.2 
0.4 

-40®  up. 
m.  V. 

3-4 
0.2 

4.0 
0.0 

50 
0.4 

5.6 
0.2 

6.8 
0.2 

7.2 
0.4 

8.8 
014 

10.4 
0.2 

11.8 
0.2 

12.2 
0.4 

138 
0.4 

14.2 
0.2 

-40  0  dwn. 
m.  V. 

-3.6 
0.2 

-3.8 
0.2 

-5-4 
0.2 

-5-2 
0.2 

-7-4 
0.2 

-7.0 
0.0 

-9.2 
0.4 

-lO.O 

0.4 

-12.0 
0.4 

-1 1. 4 
0.4 

-12.2 
0.4 

-13-8 
0.2 

50®  np. 
m.  ▼. 

-4.4 
0.2 

-4.8 
0.2 

-6.0 
0.4 

-6.2 
0.2 

-7.8 
0.2 

-8.0 
0.0 

-9.8 
0.4 

-II. 0 
0.4 

-12.8 
0.2 

-12.4 
0.4 

-14.8 
0.4 

-14.8 
0.2 

50®  dwn. 
m.  V, 

4.4 
0.2 

50 
0.0 

5-4 
0.2 

5.6 
0.2 

8.4 
0.2 

8.2 
0.4 

10.2 
0.4 

II. 4 
0.2 

13.0 
0.4 

132 
0.4 

15-2 

0.4 

152 
0.2 

-50®  up. 
m.v. 

-SO®  dwn. 
m.  ▼. 

4.6 
0.2 

-4.6 
0.2 

4.8 
0.2 

-4.6 
0.2 

6.0 
0.4 

-6.0 
0.4 

6.0 
0.4 

-6.2 
0.2 

8.2 
0.4 

-7.8 
0.2 

8.4 
0.2 

-8.0 
0.0 

10.6 
0.6 

-IQO 

0.6 

II. 0 
0.4 

-10.8 
0.2 

12.6 
0.2 

-12.4 
0.4 

13.6 
0.2 

-12.8 
0.2 

15  0 
0.4 

-15.0 
0.4 

15-4 
0.2 

-14.6 
0.2 
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It  might  be  suspected  that  we  had  not  secured  exactly  the 
plane  of  the  primary  position  and  that  torsion  was  due  to  that 
fact.  To  disarm  this  criticism  a  set  of  experiments  was  made 
with  the  fixation  point  raised  lo  cm.  about  ii^  above  the  posi- 
tion previously  used  and  another  with  the  fixation  point  low- 
tfred  the  same  amount.  Table  III  shows  that  each  position 
gave  a  greater  torsion  than  the  one  chosen  as  primar>'.  The 
vertical  deviation  from  the  primary  position  was  then  small. 

Tabi^k  III. 
Horizontal  rotation  tvith  plana  of  sight  raised  and  lowered  it  ® . 


5° 

loO 

15° 

20° 

25^ 

30° 

K. 

-2.6 
0.2 

2.8 
0.2 

-2.8 
0.2 

2.6 
0.2 

U. 

-2.0 
0.2 

2.6 
0.2 

-2.6 
0.2 

2.4 
0.2 

K. 

-4.4 

0.2 

3.8 

0.2 

-4.2 

0.2 

4.0 
0.4 

U. 

-3.6 
0.2 

4.4 
0.2 

-3.8 
04 

4.4 
0.2 

K. 

-6.2 
0.2 

6.0 
0.4 

-6.0 
0.4 

6.6 
0.2 

U. 

-6.4 
0.2 

5.8 
0.2 

-6.0 
0.4 

6.2 
0.2 

K. 

-«.4 
0.4 

8.6 
0.6 

-8.4 
0.6 

8.6 
0.2 

U. 

-8.8 
0.4 

8.8 
0.2 

-8.6 
0.2 

8.8 
0.2 

K. 

U. 

K. 

U. 

• 

e 

-a 

u 
u 

< 

Right. 
Left. 

-10.8 
0.6 

10.8 
0.2 

-II. 2 
0.4 

10.6 
0.2 

-13-4 
0.2 

13  0 
0.4 

-13  0 
0.4 

12.6 
0.2 

« 

e 

M 
M 

> 

< 

Right. 
Left. 

-10.2 
0.2 

II.O 

0.2 

-10.8 
0.2 

10.6 
0.2 

-13.2 
0.2 

13.0 
0.4 

-13.2 

0.4 

13-2 
0.2 

The  next  question  that  we  had  to  answer  was  to  determine 
the  validity  of  Bonder's  law.  We  did  this  by  measuring  the 
amount  of  torsion  when  the  same  diagonal  position  had  been 
reached  directly  from  the  primary  position,  and  by  a  combina- 
tion of  horizontal  and  vertical  movements.  In  each  case  the 
result  of  the  diagonal  movement  was  taken  first,  and  immedi- 
ately followed  by  the  result  of  the  vertical  and  horizontal  move- 
ment. In  nearly  every  instance  the  results  coincide  exactly  as 
will  be  seen  from  the  Table.  Bonder's  Law  seems  to  hold. 
There  is  not  the  slightest  evidence  for  Listing's  Law. 

//.    Movements  to  same  point  by  diagonal  and  by  horizontal  and  ver- 
tical.   From  10  cm,  below  primary  position. 


(«)  Di- 
agonal 

5" 

10^ 

15" 

20° 

25" 

30^ 

K. 
4.0® 
.4^ 

U. 

4.0^ 

.0 

K. 
5.8- 
.2*> 

U. 
5.80 

.4° 

K. 

7.8- 
.2° 

U. 

7.4° 

.2° 

K. 

U. 

K. 

U. 

K. 

U. 

Aver- 
age. 

Mean 
Var. 

lo.o'' 
.6<> 

lO.O® 

.6° 

12.0 
.40 

12.2'' 
.4" 

I4.6*» 

14.2^ 
.4^ 

BYB-MOVBMBNTS . 


//.    Movements  to  same  point,  etc, — Continued. 


207 


Hor.  & 
Ver. 

Aver- 
age. 

4.0^ 

4.0® 

5.60 

s-s** 

7.8*> 

7.20 

10. 0** 

lO.O** 

I2.6*> 

12.2** 

I4.6*> 

14.4^ 

Mean 
Var. 

.4^ 

0 

.2^ 

.4^ 

.2^ 

.2^ 

.6^ 

— » — 

.6^ 

.2^ 

.4^ 

.2*> 

.4** 

Summary. 

1.  It  is  evident  that  there  is  a  contradiction  between  lyist- 
ing's  and  Bonder's  laws  for  torsion  in  eye  movement. 

2.  Experiments  by  the  after-image  method  seemed  to  con- 
firm lyisting's  law.  But  there  are  two  sources  of  error— in- 
accuracies in  measurement,  and  false  torsion,  due  to  projection 
on  a  plane  surface,  which  it  is  difficult  to  make  allowances  for. 

3.  More  accurate  direct  measurements  show  that  there  is 
always  torsion  with  rotation,  and  the  amount  of  torsion  is  pro- 
portional to  the  amount  of  rotation. 

4.  Bonder's  law  holds.  The  eye  has  the  same  amount  of 
torsion  in  each  position  whether  that  position  be  reached  by 
direct  movemement  from  the  primary  position  or  by  two  suc- 
cessive movements. 


THE  PROBLEMS  OF  EXPERIMENTAL 

PSYCHOLOGY.* 


By  E.  B'.  Titchenbr. 


The  first  difficulty  that  confronts  one,  as  one  attempts  to  en- 
visage the  problems  of  experimental  psychology,  is  the  difficul- 
ty of  definition.  What  is  a  psychological  experiment?  What 
is  the  scope  of  experimental  psychology  ?  Is  experiment  simply 
a  method  of  work,  applicable  to  all  or  to  some  special  parts  of 
the  psychological  system;  or  is  experimental  psychology  a  dis- 
tinct branch  of  psychology,  sharply  marked  off  from  other  and 
coordinate  branches  ? 

The  programme  of  this  Congress  would  seem  to  have  decided 
the  issue  in  the  latter  sense;  for  we  find  sections  of  general  psy- 
chology, of  comparative  and  genetic  psychology,  of  abnormal 
psychology  and  of  social  psychology,  arranged  alongside  of  our 
own  section  of  experimental  psychology.  If,  then,  I  wished 
to  take  shelter  behind  the  plan  of  the  programme,  I  might, 
with  some  show  of  justification,  confine  myself  to  the  discussion 
of  those  problems  in  normal,  human,  adult  psychology  which 
still  form  the  staple  material  of  experimental  investigation  in 
the  laboratories,  and  might  omit  all  reference  to  the  extensions 
of  the  experimental  method  to  outlying  fields.  Such  a  course 
would,  nevertheless,  be  unsatisfactory.  The  extensions  of  the 
method  are  coming  to  play  a  larger  and  larger  part  in  psycho- 
logical discussions  and  in  our  psychological  literature;  and  it 
behoves  us  to  take  up  a  stand  with  regard  to  them,  positive 
or  negative,  appreciative  or  critical.  I  shall  try  not  to  shirk 
this  duty.  Let  me  say,  however,  at  the  outset — and  I  shall 
have  more  to  say  upon  the  matter  presently — ^that,  whatever 
else  experimental  psychology  may  be,  there  can  be  no  doubt 
that  the  subjects  to  which  the  programme  apparently  limits  us 
are  experimental  psychology.  The  examination,  under  strictly 
controlled  and  properly  varied  conditions,  of  the  normal,  adult, 
human  mind — this  is  psychological  experiment  in  its  pure, 
primary  and  typical  form.  And  it  is  this  typical  experimental 
psychology  the  problems  of  which  we  have,  in  the  first  place, 
to  consider. 

In  approaching  this  question  of  the  problems  of  experimental 

^Address  delivered  at  the  International  Congress  of  Arts  and  Science, 
St.  Louis,  September,  1904. 
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psychology,  it  seemed  to  me  that  the  surest  key  to  the  futtire 
lay  in  the  accomplishment  of  the  past.  The  best  way  to  find 
ont  what  experimental  psychology  has  to  do  is,  I  thought,  to 
make  certain  of  what  it  has  already  done.  With  this  idea 
in  mind,  I  naturally  h^d  recourse  to  our  bibliographies, — ^the 
American  bibliography  of  the  Psychological  Review,  and  the 
German  of  the  Zeitschrift  f,  Psychologie,  The  result  was  not  en- 
couraging. We  all  knew,  of  course,  that  the  plan  of  arrange- 
ment of  these  two  yearly  lists  is  by  no  means  the  same.  What 
I,  for  one,  had  not  realised  was  the  fact  that  the  plan  of  arrange- 
ment of  both  is  eminently  unsystematic.  We  use  a  bibliography 
and  find  it  useful;  we  do  not  need  to  enquire  further  regarding 
it.  But  I  do  not  believe  that  any  psychologist,  of  whatever 
school,  could  write  a  systematic  psychology  on  the  lines  laid 
down  in  these  bibliographies.  This  fact — if  fact  it  is — seems 
worthy  of  a  passing  remark;  for  it  indicates,  in  a  concrete  and 
definite  way,  that  in  spite  of  the  enormous  increase  of  our  psy- 
chological knowledge,  within  the  last  few  decades,  we  are  still 
very  far  from  any  complete  or  rounded  science  of  psychology.  I 
am  not  so  much  disposed  to  blame  the  bibliographers — ^I  take 
their  lack  of  system  to  be  unavoidable — as  I  am  to  draw  a  long 
breath  at  the  amount  of  work  which  still  remains  for  us  to  do. 

Finding  that  I  could  not  avail  myself  of  the  bibliographies,  I 
took  the  bull  by  the  horn^,  and  went  to  the  psychological  jotir- 
nals.  I  listed  and  analysed  the  experimental  papers  in  the 
Philosophische  Studien,  the  Zeitschrift  f.  Psychologie,  the  Annie 
psychologiqiie,  the  American  JoumcU  0/  Psychology  and  the  Psy- 
chologiad  Review;  not  with  any  view  of  substituting  a  classifica- 
tion of  my  own  for  the  classifications  now  employed,  but  simply 
with  the  intention  of  finding  out  what  was  there.  If  you  object 
that  these  five  journals  are  not  coextensive  with  experimental 
psychology,  I  must  reply  that  they  are  at  any  rate  representa- 
tive, and  that  the  duration  of  human  life  is  limited.  Even  so, 
I  am  not  sure  that  the  game  was  worth  the  candle.  I  earned, 
perhaps,  by  hard  work,  the  right  to  stand  upon  this  platform; 
but  I  found  out  very  little  that  I  did  not  know  before. 

If  I  am  to  indicate,  briefly,  the  results  of  this  enquiry,  I 
must  premise  that  we  are  agreed  upon  the  distinction,  within 
experimental  psychology,  between  the  properly  *psychologicar 
and  the  psychophysical  attitudes.  The  object  of  the  'psycho- 
logical' experiment,  as  I  am  now  using  the  phrase,  is  introspec- 
tive acquaintance  with  the  processes  and  formations  of  a  given 
consciouness.  The  object  of  the  psychophysical  experiment, 
as  we  have  recently  been  reminded  by  G.  E.  Mtiller, — I  suppose 
that  we  are  all  fresh  from  a  reading  of  his  Tsychophysische 
Methodik,' — is  a  numerical  determination.  Thus,  the  object 
of  the  simple  reaction,  regarded  as  a  psychological  experiment, 
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is  the  introspective  analysis  of  the  action  consciousness,  given 
under  certain  fixed  conditions;  the  object  of  the  same  experi- 
ment, regarded  psychophysically,  is  the  ascertainment  of  a  rep- 
resentative time-valne  and  of  the  manner  and  limits  of  its 
variation.  Both  points  of  view  are  covered  by  the  general  term 
'experimental  psychology' ;  both  types  of  experiment  are  valua- 
ble; but  the  two  must  not  be  confused.  If,  now,  we  look  at  the 
contents  of  the  Philosophische  Shidun,  the  oldest  established  of 
our  five  journals,  we  find  that  three  departments  of  experimental 
investigation  are  preferred  high  above  the  rest:  sensation,  per- 
ception and  action.  There  is,  moreover,  a  very  definite  trend 
towards  psychophysics,  so  that,  e.  g.^  at  least  two  fifths  of  the 
articles  that  deal  with  sensation  must  be  classed  outright  as 
psychophysical.  The  remaining  experimental  papers  may  be 
subsumed  under  the  headings:  association  of  ideas,  attention, 
feeling,  memory  and  recognition,  the  organic  accompaniments 
of  the  mental  life,  the  range  of  consciousness,  the  processes  in- 
volved in  the  activities  of  reading  and  writing,  and  the  time 
consciousness.  What  we  find  in  the  other  four  journals  is  a 
continuance  of  interest  in  these  same  problems,  but  a  continu- 
ance of  interest  which  is  combined  with  a  shift  of  emphasis  from 
psychophysics  to  psychology,  and  a  widening  of  the  area  of  ex- 
perimented work.  Thus  in  the  StudUn  there  are  about  twice  as 
many  articles  on  sensation,  psychological  and  psychophysical, 
as  there  are  on  perception;  in  the  American  Journal^  the  articles 
on  perception  are  more  numerous  than  those  on  sensation;  in 
the  Psychologiad  Reveiw  there  are,  roughly,  three  articles  on 
perception  for  every  two  on  sensation,  while  the  strictly  psycho- 
physical papers  may  almost  be  counted  upon  the  fingers  of  one 
hand:  and  the  Annie  psychologique^  if  I  have  counted  aright, 
has  practically  as  many  articles  on  memory  as  it  has  on  percep- 
tion, and  more  of  either  than  it  has  on  sensation,  while  the  spirit 
of  the  work  has,  from  the  first,  been  adverse  to  psychophysics. 
Or  again,  the  contents  of  the  American  Journal  mB.y^  with  some 
manipulation,  be  brought  under  the  same  headings  that  served 
for  the  Studien^  save  that  one  additional  caption  must  be  made 
for  studies  of  voluntary  movement  (other  than  reactions)  and  of 
the  experiences  of  effort  and  fatigue;  while  those  of  the  Zeitsckr^t 
and  the  PsyAological  Review  require  at  any  rate  three  or  four 
new  rubrics,  to  cover  work  done  upon  mental  inhibitions,  the 
process  of  learning,  motor  automatisms  and  motor  dispositions, 
haUt,  etc.  I  do  not  wish  to  labor  this  point,  even  if  I  must 
leave  it  with  some  sense  of  injustice  to  the  periodicals  under  re- 
view. You  know,  without  my  telling  you,  and  I  knew,  without 
going  to  the  magazines,  that  the  course  of  experimental  psydiol- 
ogy  in  recent  years  has  been  away  from  simple  psycboiriiysiad 
detcrmhiationa,  and  towards  introspective  analjrsis;  and  that  the 
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experimental  method  has  been  continaally  extended  from  the 
simpler  processes  to  the  more  complex, — whether  to  complexes 
hitherto  tmtouched  by  experiment,  or  to  unfamiliar  phases  of 
&miliar  mental  formations.  All  that  a  study  of  the  journals 
can  do  is  to  quantify  and  define  these  facts.  I  should  like  to 
add,  however,  that  their  study  has  brought  home  to  me,  in  a 
very  vivid  way,  the  immense  complexity  and  far-reaching  in- 
terconnection of  the  mental  life.  The  contents  of  experimental 
papers  are  oftentimes  so  varied  that  only  a  classification  apoiiori 
is  possible;  and,  oftentimes  again,  results  that  are  but  incidental 
to  the  given  topic  of  investigation  prove  later  on  to  be  funda- 
mental for  problems  from  which  this  topic  had  seemed  disconnec- 
ted and  remote. 

So  much,  then,  by  way  of  preparation.  Let  us  now,  in  the 
light  of  it,  attempt  to  formulate  the  present  problems  of  experi- 
mental psychology.  You  wiU  remember  that  I  am  speaking 
of  experimental  psychology  sensu  sirido, — of  the  experimental 
investigation  of  the  normal,  adult,  human  consciousness.  I 
wish  that  I  could  proceed  systematically.  But,  in  the  existing 
condition  of  the  science,  it  is  better  to  be  topical.  We  may, 
however,  begin  in  a  quasi-systematic  way,  by  considering  the 
three  fundamental  problems  of  sensation,  affisction  and  atten- 
tion. 

(i)  Sensation. — ^The  senses,  viewed  from  the  standpoint  of 
psychological  knowledge,  fall  into  three  principal  groups. 
We  know  a  great  deal  about  sight  and  hearing;  we  know 
a  good  deal  about  taste,  smell  and  the  cutaneous  senses; 
of  the  organic  sen^tions,  with  a  very  few  exceptions,  we 
know  practically  nothing.  There  is  work  to  be  done — I  say 
this  emphatically — in  every  field;  there  is  probably  no  single 
chapter  in  sense  psychology  that  may  not,  with  advantage,  be 
reopened.  Nevertheless,  we  know  a  great  deal  about  sight 
and  hearing;  the  literature  of  these  senses  is  voluminous;  ad- 
vance in  our  knowledge  lies  (I  am  speaking  in  the  large  and 
quite  roughly)  in  the  hands  of  the  few  experts  who  have  occu- 
pied themselves  particularly  with  visual  and  auditory  problems. 
And  we  know  a  good  deal  about  taste,  smell  and  the  cutaneous 
senses;  although  here,  doubtless,  there  is  much  steady  work, 
rank  and  file  wiM'k,  yet'  to  be  done.  We  know  something  of 
the  organic  complex  oonoemed  in  active  touch,  and  sometUng 
of  the  static  sense.  On  the  other  hand,  of  the  organic  aensa^ 
tions  in  general  we  know  practically  nothing.  Here  then,  as  I 
tdke  it,  Ues  the  immediate  sense  problem  for  experimental  psy- 
chology. When  we  remember  the  importance  of  organic  sen- 
sation in  the  affisctive  life,  its  importance  as  the  vehide  of  sen^ 
scry  judgments  in  psychophysical  work,  the  part  it  plays  im 
the  mechanism  of  memory  and  recognition  or  in  the  motives 
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to  action,  its  importance  for  the  primary  perception  of  self; 
when  we  remember  the  wide-spread  character  of  the  organic 
reaction  set  up  by  any  sensory  stimulus;  when  we  realise  that 
some  psychological  systems  have  recourse  to  it  from  beginning 
to  end,  while  others  (Wundt's  recent  'Grundziige'  is  an  exam- 
ple) practically  ignore  it;  when  we  remember  that  certain 
questions  of  prime  systematic  importance  hinge  upon  it, — ^the 
question  of  the  duality  of  the  conscious  elements,  of  the  rela- 
tive range  of  sensation  and  image,  of  what  is  called  afiective 
memory,  and  so  on:  we  can  hardly  fail  to  see  that  here  is  a 
great  gap  in  our  psychological  knowledge,  the  filling  of  which 
calls  for  a  persistent  application  of  the  experimental  method. 
Of  all  problems  in  the  psychology  of  sense  that  are  now  before 
us,  the  problem  of  the  number,  nature  and  laws  of  connection 
of  the  organic  sensations  appears  to  me  to  be  the  most  pressing. 

In  the  domain  of  psychophysics,  I  see  no  single  problem  of 
supreme  import,  but  rather  a  need  for  patient,  continuous 
work  by  the  methods  already  formulated.  The  inherent  aim 
of  psychophysical  investigation  is,  as  I  have  said,  the  deter- 
mination of  the  psychophysical  constants.  Now  it  is  by  no 
means  difficult  to  vary  a  psychophysical  method,  and  so  to  set 
up  a  claim  of  originality;  but  it  requires  patience  and  some 
self-sacrifice  to  work  through  a  psychophysical  method  to  the 
bitter  end.  What  we  now  want  is  less  ingenuity  and  more 
work, — accurate,  continuous  work  all  along  the  line.  We 
have  methods  and  we  have  formulae.  Let  us  give  them  a 
thoroDgh  test.  The  results  will  be  of  extreme  value  for  psy- 
chophysics, and  no  one  need  fear  that  they  will  be  barren  for 
psychology.  On  the  contrary,  no  small  part  of  our  analytical 
knowledge  of  the  higher  processes,  as  they  are  called, — pro- 
cesses of  judgment,  of  comparison,  of  abstraction, — derives 
straight  from  the  method- work  of  psychophysics.  It  would, 
in  my  opinion,  be  time  and  energy  well  spent,  if  every  exist- 
ing laboratory  were  to  undertake  what  one  might  term  the 
routine  work  of  testing  out,  without  modification,  one  or  other 
of  the  classical  methods. 

I  am  aware  that  psychophysics  trenches  upon  large  problems. 
I  ought,  indeed,  to  be  keenly  alive  to  these  problems,  seeing 
that  for  the  past  three  years  they  have  occupied  me,  with  but 
little  intermission.  There  is  the  great  problem  of  mental 
measurement  itself;  there  are  the  minor  problems  of  the  valid- 
ity of  the  difiference  limen,  the  equality  of  just  noticeable 
dififerences,  the  range  of  Weber's  Law,  the  correlation  of  func- 
tional constants,  and  what  not.  If  I  were  speaking  of  the 
history  of  experimental  psychology,  and  not  of  its  present 
status,  I  might  hope  to  show  you  that  more  has  been  done 
towards  a  solution  of  these  problems  than  the  current  state- 
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ments  in  text-books  and  magazines  would  lead  one  to  suppose. 
But,  with  these  problems  in  mind,  I  insist  that  the  immediate 
demand  in  psychophysics  is  for  careful,  straightforward  work 
by  the  approved  methods.  We  shall  gain  more  from  such 
work  than  from  anything  else. 

(2)  Affection. — ^When  we  turn  to  the  a£Fective  processes, 
we  have  no  such  difficulty  in  selecting  our  problems.  This 
whole  chapter  in  experimental  psychology  is  one  single  prob- 
lem. Will  you  believe — I  had  myself  not  realised  it  before — • 
that  in  all  the  five  and  thirty  volumes  of  the  Zeitschrift  there 
is  not  a  solitary  experimental  article  on  the  feelings  ?  This 
although  the  same  volumes  contain,  roughly,  two  hundred 
contributions  to  experimental  psychology!  The  Studien  has 
about  one  hundred  and  forty  experimental  papers,  of  which 
nine  deal  with  afifective  psychology  or  experimental  aesthetics: 
that  is  the  best  record  I  have  found.  Now  look  at  the  prob- 
lems. We  are  not  at  one  as  regards  the  nature  and  number 
of  the  elementary  a£Fections;  there  are  experimental  psycholo- 
gists who  reduce  all  the  elements  of  consciousness  to  sensations. 
We  are  not  agreed  whether  the  diversity  of  feelings  is  to  be  re- 
ferred to  a  diversity  of  afifective  process  proper  or  to  a  diversity 
of  organic  sensation.  Some  of  us  think  that  a  given  affective 
process  is  coextensive  with  consciousness;  others  maintain  that 
consciousness  may  be  a  mosaic  of  affections.  Some  assert  that 
the  feeling  element  is  effective  for  association;  others  deny  it 
this  effectiveness.  Some  find  the  best  illustrations  of  the  law 
of  contrast  in  the  sphere  of  feeling;  to  others,  contrast  may 
itself  be  a  feelitg.  Our  facts  are  few,  our  laws  dubious.  Sure- 
ly, it  is  time  to  gird  up  our  loins,  and  make  serious  business 
of  these  affective  problems. 

I  have  insisted  on  the  paucity  of  the  experimental  articles 
upon  feeling.  I  do  not,  by  this,  mean  to  accuse  experimental 
psychology  of  idleness  or  neglect:  Lehmann's  two  books  would 
save  us  from  such  a  charge,  if  we  had  nothing  else  to  offer. 
But  these  two  books  are  characterised  by  their  reliance  upon 
the  expressive  method, — a  method  which,  as  you  are  aware,  has 
stood  in  the  forefront  of  many  recent  discussions.  I  have  been 
at  the  pains  to  make  out  a  complete  table — complete,  that  is, 
so  far  as  I  was  able  to  make  it  complete — of  the  results  ob- 
tained by  the  method  of  expression.  There  is  much  to  be 
learned  from  them.  But  I  can  not  believe  that  the  method 
will  help  us  very  greatly  towards  an  affective  psychology.  The 
organic  reactions  which  the  expressive  method  registers  are 
closely  interwoven  and  interdependent,  and  the  task  of  differ- 
entiation presents  difficulties  which,  if  not  insurmountable,  have 
at  least  not  yet  been  surmounted.  I  am  disposed  to  think,  e, 
g.y  that  the  plethysmograph,  as  a  differential  instrument,  is 
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doomed  to  disappear  from  our  laboratories.  The  sphygmo- 
graph,  and  especially  the  pneumograph  hold  out  better  hope; 
but  I  doubt  if»  at  the  best,  a  differentiation  of  affective  quali- 
ties is  to  be  expected  from  them.  From  the  method  of  sug- 
gestion, which  really  takes  us  over  into  social  psychology,  I 
expect  still  less.  There  remains,  at  present,  only  the  method 
of  impression,  which  has  done  good  service  in  a  limited  field, 
and  which  should  be  capable  of  modification  and  expansion. 
However,  I  am  fortunately  not  called  upon  here  to  propose 
methods  of  work,  but  only  to  indicate  problems.  And  the 
fiacts  and  laws  of  the  affective  life,  the  life  of  feeling  and  emo- 
tion, form  one  of  the  largest  and  one  of  the  most  insistent 
problems  of  modem  experimental  psychology. 

(3)  AtUnium. — ^The  prominence  given  to  the  state  of 
attention  is  characteristic  of  experimental  psychology,  as  con- 
trasted with  the  empirical  psychology  of  assodationism.  It  is, 
indeed,  one  of  Wundt's  greatest  services  to  the  new  psychology 
that  he  early  divined  the  cardinal  importance  of  attention  in  the 
psychological  system,  and  began  that  series  of  experiments  of 
which  we  can  by  no  means  see  the  end  to-day.  For  I  imagine 
that  we  must  all  admit,  if  we  are  honest  with  ourselves,  that 
the  body  of  facts  at  our  disposal,  large  and  varied  as  it  is,  is 
yet  not  adequate  to  a  theory  of  the  attentive  state.  We  must 
know  more  of  the  constitution  of  the  attentive  consciousness, 
and  of  the  mechanism  of  distraction;  much  remains  to  be  done 
before  we  en  settle  the  vexed  questions  of  the  distribution  of 
attention;  we  must  work  out,  experimentally,  the  relation  ot 
attention  to  affective  process;  even  the  familiar  problems  of 
the  range  and  duration  of  the  attentive  state  are — well !  are 
still  problems.  I  am  not  sure  that  we  shall  not  have  to  mani- 
fidld  the  study  of  attention,  as  we  have  that  of  memory;  and 
to  speak  in  future  of  the  facts  and  laws  of  visual  attention, 
auditory  attention,  and  so  on.  instead  of  taking  'attention'  as  a 
single  state.  I  am  certain  that  we  must  have  a  more  special- 
ised psychology  of  the  great  variants  and  resultants  of  atten- 
tion,— a  specialised  psychology  of  expectation  and  habituation, 
of  practice  and  fatigue. 

If,  then,  I  have  seized  the  situation  correctly,  we  have  in 
these  three  fundamental  departments  of  psychology  three 
problems  of  different  orders,  the  solution  of  which  calls  for  a 
diverse  endowment  of  psychological  skill  and  insight.  There 
is  an  outlying  group  of  sensations  that  can,  we  must  believe, 
be  successfully  attacked  by  the  analytic  methods  which  have 
been  successflilly  employed  in  the  other  sense  departments. 
The  experimental  study  of  the  affective  processes  calls  for  a 
much  greater  gift  of  originality  and  constructive  imagination ; 
we  have  to  shake  off  literature  and  tradition,  and  to  begin  al- 
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moet  at  the  beginning.  In  the  case  of  attention,  we  have  to 
miah  on  and  make  progress  along  paths  already  marked  ont, 
Dot  insufficiently  explored. 

What  holds  in  this  regard  of  the  attention  seems  to  me  to 
hold  also  (4)  for  that  mixed  medley  of  formations  which  we 
include  under  the  general  term  perception.  I  wish  that  we  could 
banish  the  word  'perception'  to  the  special  limbo  reserved  for 
unregenerate  concepts,  and  could  put  in  its  place  a  round  dozen 
of  concrete  and  descriptive  terms!  But  it  has,  so  far,  held  its 
own,  and  I  can  hardly  avoid  its  use.  We  know,  noWi  a  great 
deal  about  tonal  fusion,  about  space  perceptions,  about  rhythm 
— ^if  rhythm  be  a  perception;  we  know  something  about  time 
perception.  You  will,  however,  agree  with  me  that  no  one  of 
these  topics  is  a  closed  chapter.  I  see  no  very  pressing  prob- 
lem, as  I  look  over  the  field;  but  I  see,  in  every  quarter 
of  it,  good  work  that  needs  doing.  I  am  sorry  if  this  opinion 
appears  indefinite;  it  is  the  opinion  that  I  have  come  to  after 
a  study  of  more  than  a  hundred  and  fifty  articles  that  deal 
with  perception  in  the  five  journals  referred  to  just  now:  and  I 
can  not  make  it  more  definite  without  going  so  deeply  into  de- 
tail as  far  to  exceed  the  time  allotted  to  me. 

We  can  speak  a  little  more  concretely  of  (5)  recognition^ 
memory  and  association.  Association  was,  at  first,  handled  in 
rather  stepmotherly  fashion  by  experimental  psychology.  Of 
late  years,  however,  we  have  come  to  see  the  importance  of  de- 
tailed analysis  of  the  associative,  as  also  of  the  recognitive 
consciousness;  we  have,  I  think,  finally  broken  free  from  the 
traditional  sdiemata,  and  are  approaching  the  problem  with 
open  minds.  Something  has  already  been  done;  much  more 
remains  to  do.  The  experimental  study  of  memory  was  be- 
gun, .by  Ebbinghaus,  rather  in  a  practical  or  psychophysical 
than  in  a  psychological  spirit.  In  the  development  of  the 
work  since  Ebbinghaus,  we  can  trace  two  tendencies:  a  ten- 
dency towards  psychological  analysis  of  the  memory  conscious- 
ness and  the  explication  of  the  psychological  laws  of  memory: 
that  on  the  one  hand:  and  on  the  other,  a  tendency  towards 
the  application  in  practice  of  psychological  results.  While, 
now,  I  take  the  recent  experimental  work  on  memory  and  the 
associations  involved  in  memory  to  be  work  of  a  high  order: 
and  while  I  believe,  in  particular,  that  certain  of  the  methods 
employed  are  a  valuable  addition  to  our  psychological  reperto- 
ry; I  can  not  but  think  that  the  two  tendencies  just  mentioned 
have  not  been  kept  as  distinct  as  they  should  have  been,  and 
that  experimental  psychology  has  su£Fered  in  consequence. 
We  can  hardly  hope  to  get  a  psychology  of  memory  and  asso- 
ciation on  the  ground  of  Reproduktionstendenz  and  Persevera- 
tionstendenz:  we  can  hardly  hope  to  get  practical  rules,  if  they 
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are  what  we  want,  out  of  the  published  studies  on  economy  of 
learning.  The  Tendenz-concepts  are  psychophysical,  and  tend 
to  cover  up  the  complexity  of  actual  experience;  the  practical 
studies  are  made  under  conditions  widely  remote  from  those 
that  obtain  in  ordinary  practice.  Let  us  realise  that  we  may 
attempt  here  any  one  of  three  distinct  problems.  We  may 
aim  at  a  psychology  of  memory  and  association;  /.  ^.,  we  may 
seek  to  record  our  experience,  to  trace  the  introspective  pat- 
terning of  the  memory  consciousness.  We  may  aim  at  a  psy- 
chophysics  of  memory;  i.  e.,  we  may  try  to  establish  formulae 
akin  to  the  well-known  formula  of  Bbbinghaus'  *  Gedachtnis,' 
which  represents  retention  as  a  function  of  time  elapsed.  Or 
we  may  aim  at  an  applied  psychology  of  memory;  we  may 
work  out,  experimentally,  an  art  of  acquisition.  I  do  not  say 
that  an  investigation  into  one  of  these  three  topics  will  throw 
no  light  on  the  other  two:  on  the  contrary,  I  have  already 
insisted  on  the  value  of  indirect  results  in  psychological  en- 
quiries. But  in  our  thought,  at  any  rate,  the  three  problems 
should  remain  separate  and  distinct.  They  offer,  without 
doubt,  a  wide  field  for  future  research.  I  would  suggest, 
though  with  all  reserve,  that  the  psychological  study  of  memo- 
ry and  association  may,  in  the  long  run,  help  us  to  clear  up 
the  much  disputed  question  of  the  subconscious.  There  are, 
as  you  know,  experimental  psychologists  who  work  simply  in 
terms  of  introspection  and  of  physiological  process;  there  are 
others  who  interpolate  between  these  terms  an  unconscious  or 
subconscious  mentality.  I  can  not  go  into  detail;  but  it  seems 
to  me  that,  if  these  differences  of  opinion  can  in  any  connec- 
tion be  brought  into  the  laboratory  for  adjustment,  it  is  here, 
in  the  investigation  of  memory  and  association,  that  we  may 
hope  to  introduce  them. 

I  come  next  (6)  to  actum.  You  will  remember  that,  in  its 
early  years,  experimental  psychology  was  much  concerned 
with  the  psychophysics  of  action;  indeed,  the  problem  of  the 
'personal  equation'  is  a  good  deal  older  than  our  laboratories. 
This  interest  has  never  flagged.  If  we  have  not  heard  so  much 
of  late  about  reaction  experiments,  we  have  heard  a  great  deal 
about  the  psychophysiology  and  psychophysics  of  voluntary 
movement.  And  I  think  that  we  can  leave  these  things  to 
take  care  of  themselves;  we  may,  without  any  question,  look 
to  the  next  few  years  for  improvements  of  technique,  for  revi- 
sion of  numerical  determinations,  for  recasting  of  theories. 
That  work  is  under  "way.  What  I  should  like  now  to  empha- 
sise is  the  need  for  investigation  of  the  more  strictly  psycho- 
logical kind.  Our  knowledge  of  the  action  consciousness  is 
still  very  schematic,  very  rough,  in  part  very  hypothetical.  It 
has  been  recognised  for  some  years  that  the  reaction  experi- 
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ment  may  be  turned  to  qualitative,  i.  ^.»  to  analytical  account; 
but  so  far  more  use  has  been  made  of  this  idea  in  laboratory 
practice  than  in  research.  We  must  start  all  over  again,  and 
take  the  action  consciousness  seriously.  I  once  made  a  sort  of 
reaction  experiment  of  the  setting-up  and  taking-down  of  an 
inductorium;  the  student  made  the  manipulations  continuous- 
ly, under  time  control,  and  gave  his  introspective  record  at  the 
end  of  each  experiment.  We  worked  at  the  problem  for  a 
year,  only  to  learn  that  we  had  been  too  ambitious;  we  had,  as 
even  with  experience  one  is  apt  to  do,  underestimated  the  com- 
plexity of  consciousness.  At  the  same  time,  we  decided  that 
the  problem  was  soluble;  we  gathered  in  a  good  store  of  intro- 
spective results,  even  if  they  were  too  individual,  and  too  dis- 
crete, to  be  employed  for  generalisation;  with  more  time  and 
more  observers,  or  with  a  simpler  set  of  voluntary  movements 
for  study,  we  should  have  accomplished  something  for  psycho- 
logy. I  regard  such  studies  as  those  recently  made  on  the  con- 
trol of  the  retrahens  of  the  ear,  or  on  the  control  of  the  wink- 
ing reflex,  as  extremely  promising  in  this  field.  At  any  rate, 
whether  we  work  from  the  classical  reaction  experiment,  or 
whether  we  take  voluntary  movement  under  more  natural  con- 
ditions, the  problem  is  quite  definite:  we  must  submit  action 
to  an  introspective  analysis  as  detailed  and  as  searching  as  that 
to  which  we  have  subjected  perception. 

I  have  put  off  (7)  imagination^  because  I  am  a  little  afraid 
of  the  term.  It  is  a  word  which,  like  perception,  I  should  be 
glad  to  see  discarded  from  the  vocabulary  of  experimental  psy- 
chplogy.  I  think  that  we  employ  it  more  vaguely  even  than 
we  employ  perception;  and  I  think  that  the  future  will  substi- 
tute for  it  a  number  of  descriptive  terms.  If  we  begin  with 
the  elementary  process,  the  image  itself,  we  must  plead  igno- 
rance on  two  fundamental  points:  whether  image  quality  is 
coextensive  with  sensation  quality,  and  whether  image  differ- 
ence is  adequate  to  sense  discrimination.  If  we  go  to  the 
other  extreme,  and  regard  imagination  as  the  general  name  for 
a  group  of  typical  formations, — as  a  concept  coordinate  with 
memory, — we  must  surely  say  that  experimental  psychology 
is,  as  yet,  hardly  over  the  threshold  of  the  subject.  We  know, 
perhaps,  how  to  set  to  work:  some  investigations  have  been 
made,  and  some  hints  toward  method  have  been  given;  but,  in 
the  large,  this  chapter  of  experimental  psychology  remains  to 
be  written. 

(8)  Of  the  more  complex  affective  formations  we  can  say 
but  little  until  we  have  a  better  psychology  of  feeling.  No 
doubt,  there  are  certain  problems  in  the  psychology  of  senti- 
ment, and  more  especially  in  that  of  the  aesthetic  sentiments, 
that  can,  within  limits,  be  handled  without  regard  to  the  ulti- 
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mate  categories  of  feeling.  I  should,  however,  consider  these 
limits  as  very  strictly  drawn.  (9)  For  the  higher  imielieduml 
processes  we  have,  I  think,  three  sources  of  knowledge:  direct 
experiment, — ^that,  as  you  know,  has  been  well  begun, — ^the  in- 
direct results  of  experiment  upon  sensation,  and  Volkerpsy- 
chologie.  I  am  inclined  to  lay  great  stress  upon  the  second  of 
these  sources.  Bxperimental  psychology  has  often  been  re- 
proached, on  the  one  hand,  because  it  devotes  most  of  its  time 
to  sensation,  and  on  the  other  because  the  results  of  its  deal- 
ings with  the  higher  processes  are  jejune  and  meagre.  To  the 
former  charge  I  plead  guilty,  in  so  far  as  we  have  avoided  the 
a£Fective  problems,  though  this  neglect  is  not  at  all  what  the 
framers  of  the  accusation  have  in  mind.  And  even  so,  I 
might  o£Fer  in  extenuation  the  experimental  work  upon  atten- 
tion. But  this  apart,  I  think  that  experimental  psychology  is 
justified  in  its  choice  of  topics.  The  only  way  to  catch  the 
higher  intellectual  processes  in  course  of  formation  is  to  work 
from  the  periphery,  by  way  of  the  sense  organs.  It  is  when 
we  are  working  with  tones,  or  with  lifted  weights,  that  the 
amazing  diversity  and  complexity  of  judgment  becomes  appar- 
ent. If,  on  the  contrary,  we  take  any  one  of  these  higher  pro- 
cesses full-formed,  and  attack  it  directly,  we  are  very  likely  to 
find  that  the  vehicle  of  the  mental  function  is  extremely  simple; 
there  is  a  law  of  reduction,  running  all  through  mind,  where- 
by a  highly  complex  formation  tends  to  degenerate,  to  reduce 
to  a  stereotyped  simplicity.  It  is,  to  my  mind,  a  distinct  merit 
of  experimental  psychology  that  it  has  brought  to  light  this 
meagreness  of  content  in  the  examination  of  'higher'  mental 
functions  of  an  habitual  order;  and  it  is  a  healthy  instinct  that 
sends  us  back  and  back  again  to  the  channels  of  sense,  as  we 
seek  an  appreciation  of  the  fulness  and  richness  of  the  mental 
life.  I  may  add,  though  I  say  this  a  little  hesitatiugly,  as  a 
merely  personal  impression,  that  the  introspective  attitude  of 
the  observer  seems  to  me  to  be  more  nearly  normal,  less  artifi- 
cial, in  cases  where  the  avowed  object  of  experimentation  is 
comparatively  simple.  If  you  are  asked  overtly  to  grapple 
with  a  complex  psychosis,  you  are  likely  to  brace  yourself  to 
the  task,  to  put  on  an  armor  of  preconceived  opinion;  if  the 
psychosis  meets  you  unawares,  finds  you  off  guard,  the  facts 
will  have  their  own  way  with  you.  A  distinguished  English 
psychologist  once  declared  that  it  is  futile  to  attempt  the  prob- 
lems of  recognition  by  way  of  rotating  discs  of  black  and 
white  sectors.  I  should  say,  on  the  contrary,  that  these  discs 
are,  in  principle,  the  very  best  means  to  an  understanding  of 
the  higher  intellectual  formations. 

As  for  the  ultimate  goal  of  experimental  endeavor,  I  sup- 
pose that  we  may  call  it  (10)  the  problem  of  consciousness^ — 
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not  in  the  sense  in  which  that  problem  is  understood  by  the 
theorist  of  knowledge,  but  in  this  sense:  that,  as  hitherto  we 
have  analysed  and  traced  to  their  conditions  certain  mental  pro- 
cesses, of  lesser  or  higher  degrees  of  complication,  so  now  we 
analyse  and  trace  to  their  conditions  total  consdotisnesses,  given 
in  vBxying  states  and  constituted  of  various  formations.  The 
diffictilty  of  this  problem  is  enormous.  Only  those  of  you  who 
have  attempted  it,  in  one  case  or  other,  for  yourselves;  who 
have  discarded  classificatory  terms,  and  fieused  the  living  facts; 
only  these,  even  of  experimental  psychologists  by  profession 
and  training,  can  form  any  proper  idea  of  its  difficulty.  It  is 
a  problem  for  which  we  are  not  yet  ripe.  We  can  approach  it 
only  by  way  of  theories  which  we  know  to  be  inadequate,  and 
by  help  of  hypotheses  which  we  can  not  substantiate  by  facts. 
But  it  is  the  problem  towards  which  we  are  trending,  and  the 
road  to  its  solution  lies,  as  in  my  judgment  all  such  roads  in 
our  science  lie,  not  through  brilliant  suggestion  and  ingenious 
forecast,  but  through  patient  and  steady  work.  This  work 
must  be  in  part  the  work  of  experimental  psychology,  as  we 
are  here  interpreting  that  phrase;  in  part  the  work  of  what  is 
called  individual  psychology, — though,  indeed,  from  percep- 
tion onwards,  the  difference  between  these  two  departments  ot 
psychological  investigation  is  simply  a  difierence  of  accent.  Or, 
to  put  the  matter  concretely,  we  must  work  not  only  with  the 
doctrine  of  states  of  consciousness,  comparing  experimentally 
the  attentive  and  the  inattentive,  the  hypnotic  and  the  dream- 
ing, all  sorts  of  normal  and  abnormal  states  of  consciousness, 
but  also  with  the  doctrine  of  conscious  types  which  we  owe 
(and  the  debt  is  great)  to  the  psychologists  of  individual  varia- 
tion. 

So  I  finish  the  first  part  of  my  review.  If  I  have  omitted 
anything  of  consequence,  or  if  I  have  seemed  to  do  injustice  to 
any  department  of  work,  I  must  ask  for  pardon  and  correction; 
I  have  spoken  with  the  utmost  possible  brevity.  My  own 
habitual  thought  in  experimental  psychology  is  positive,  not 
negative;  that  is,  I  am  accustomed  to  look  upon  our  problems 
rather  as  continuations  of  work  already  begun  than  as  gaps 
and  lacunae  in  our  system  of  knowledge.  I  could  wish  that  it 
had  fallen  to  my  lot  to  address  you  in  this  positive  way,  to 
show  what  experimental  psychology  has  done,  how  in  the  past 
few  decades  it  has  changed  the  face  of  systematic  psychology, 
rather  than  to  insist  upon  the  tasks  that  still  lie  before  it.  I 
have,  however,  tried  to  be  entirely  honest;  I  have,  I  think, 
rather  exaggerated  than  concealed  our  deficiencies;  and  I 
would  have  you  remember  that  this  definite  formulation  of 
things  to  do  presupposes  and  implies  that  much  has  been  done. 
When  Wundt  wrote  his  fiunous  essay  'Ueber  die  Aufgaben  der 


220  TITCHBNBR  : 

experimentellen  Psychologie/  the  problems  that  loomed  before 
him  were  the  psychophysics  of  sensation,  the  analysis  of  per- 
ception, the  time-relations  of  the  higher  processes.  To-day, 
the  list  is  longer  and  the  range  wider.  But  it  is  only  because 
we  already  possess  that  we  can  say,  in  such  detail,  what  still 
needs  to  be  added  to  our  possessions:  in  which  £act  let  us  take 
encouragement. 

I  pass,  with  some  diffidence,  to  a  consideration  of  wider 
issues, — of  those  extensions  of  the  experimental  method,  pro- 
posed or  attempted,  of  which  I  spoke  at  the  beginning  of  this 
address.  Most  psychologists,  I  take  it,  would  agree  that  the 
picture  I  have  drawn  of  experimental  psychology  in  what  has 
preceded  is  drawn  too  narrowly.  The  title  of  psychologist  is, 
indeed,  given  at  the  present  day  to.  two  distinct  types  of  scholar. 
On  the  one  hand,  we  have  the  psychologist  as  I  have  repre- 
sented him:  a  man  keenly  interested  in  mind,  with  no  purpose 
beyond  mind;  a  man  enamored  of  introspection;  a  man  to 
whom  the  most  fascinating  thing  in  the  universe  is  the  human 
consciousness;  a  man  to  whom  successful  analysis  of  an  un- 
resolved mental  complex  is  as  the  discovery  of  a  new  genus  to 
the  zoologist  or  a  new  river  to  the  explorer;  a  man  who  lives 
in  direct  companionship  with  his  mental  processes  as  the  natural- 
ist lives  with  the  creatures  that  are  ordinarily  shunned  or  ig- 
nored; a  man  to  whom  the  facts  and  laws  of  mind  are,  if  I  may 
so  put  it,  the  most  real  things  that  the  world  can  show.  On 
the  other  hand,  we  have  men  to  whom  mind  appeals  either  as 
a  datum  or  problem,  or  both,  to  be  dealt  with  by  philosophy, 
by  theory  of  knowledge  and  theory  of  being;  or  as  a  natural 
phenomenon,  something  that  must  be  taken  account  of  when- 
ever life  is  taken  account  of,  in  evolutionary  biology,  in 
anthropology,  in  medicine,  and  where  not.  Of  the  psycholo- 
gists of  this  second  order,  the  philosophers,  you  will  say,  do 
not  concern  us.  Yet  they  do,  somewhat.  I  suppose  that  all 
sciences — certainly,  all  young  sciences — are  liable  to  be  told  by 
well-wishers  that  they  have  mistaken  their  work;  that  they 
would  advance  more  quickly,  and  more  solidly,  if  they  would 
put  ofif  their  present  business,  and  settle  down  to  this  or  that 
suggested  problem.  At  any  rate,  experimental  psychology 
has  always  received  such  hortation  from  friendly  philosophers. 
If,  now,  I  have  ignored  this  advice,  it  is  not  from  lack  of  grati- 
tude, but  simply  because,  after  consideration,  I  have  come  to 
believe  that  experimental  psychology  knows  what  she  is  about, 
and  can  walk  without  assistance.  Outsiders,  we  are  told,  see 
most  of  the  game.  I  venture  to  urge  that  the  insider  better 
knows  how  the  game  is  to  be  played. 

We  are  left  with  the  two  oppc^ed  types:  what  shall  I  term 
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them? — ^the  inner  and  the  outer,  the  subjective  and  the  object- 
ive, the  narrower  and  the  broader.  What,  then,  of  the  outer, 
wider,  objective  problems  of  experimental  psychology  ? 

Let  us  be  clear,  first  of  all — ^the  matter  admits  of  no  hesita- 
tion or  compromise — ^that  the  experimental  psychology  of  the 
normal,  adult,  human  mind  must  take  the  form  that  I  have 
described, — the  form  of  introspective  analysis.  I  have  little 
sympathy  or  patience  with  those  experimentalists  who  would 
build  up  an  experimental  psychology  out  of  psychophysics  and 
logic:  who  throw  stimuli  into  the  organism,  take  reactions  out, 
and  then,  from  some  change  in  the  nature  of  the  reactions,  infer 
the  fact  of  a  change  in  consciousness.  Why  in  the  world 
should  one  argue  and  infer,  when  consciousness  itself  is  there, 
always  there,  waiting  to  be  interrogated?  This  is  but  a  penny-in- 
the-^ot  sort  of  science.  Compared  with  introspective  psycholo- 
gy, it  is  quick,  it  is  easy,  it  is  often  showy.  We  have  been  a 
little  bit  corrupted  by  the  early  interest  in  psychophysics;  or 
perhaps,  more  truly,  we  have  not  all  learned  instinctively  to 
distinguish  between  psychophysics  and  psychology  proper,  and 
so  we  are  apt  to  take  the  tables  and  curves  of  reactions  for 
psychological  results,  and  the  inferences  from  them  for  psycho- 
logical laws.  Now  the  results,  where  they  are  not  purely 
physiological  or  anthropometrical,  are  psychophysical  results. 
As  such,  they  have  their  usefulness;  and  the  psychological  lab- 
oratory is  their  right  place  of  origin.  But  there  is  no  reason 
why  one  should  gain  psychological  credit  for  them — still  less 
for  erecting  a  speculative  psychology  upon  their  foundation. 
This  mode  of  psychologising  is  inherently  as  vicious  as  any  of 
the  constructive  modes  of  the  older  psychology,  the  psycholo- 
gy before  experiment.  Historically,  it  has  proved  disastrous;^ 
it  falsifies  problems  and  obscures  real  issues;  we  must  set  our 
faces  against  it  now  and  for  all  time.  How,  indeed,  shall  we 
call  a  man  a  psychologist  who  deliberately  turns  bis  back  upon 
the  one  psychological  method,  in  the  one  field  to  which  that 
method  directly  applies  ?  There  is  no  excuse  in  psychology, 
for  the  neglect  of  introsj^tion,  save  the  one — and  that  must 
be  demonstrated — that  introspection  is  impossible. 

Having  said  this  much  by  way  of  preface,  I  may  take  up  the 
further  question.  We  can  hardly  open  a  magazine  nowadays 
without  finding  applications  of  the  experimental  method  be- 
yond the  limits  of  the  normal,  adult,  human  mind.  In  animal 
psychology,  in  child  psychology,  in  various  departments  of 
mental  pathology,  the  experimental  method  is  employed. 
Even  the  conservative  Studien  contains  articles  on  the  state  of 

'Is  proof  needed  ?  Think  of  the  early  work  upon  the  just  noticea- 
ble difference,  upon  the  simple  reaction,  upon  the  'time  sense';  or 
think  of  Wundt*s  current  discussion  of  V^eber's  and  Merkel's  laws ! 
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sleep  and  dreaming,  and  Wundt  has  looked  more  favorablj 
upon  experiments  under  hypnosis  since  they  promise  to  confirm 
his  theory  of  feeling.  Experiments  on  children  and  animals 
have  for  some  years  past  occupied  the  attention  of  leading 
American  psychologists;  work  on  child  psychology  is  charac- 
teristic of  the  Annie  psychologique,  and  is  being  published 
more  and  more  freely  by  the  Zeitschrift;  you  all  know  the 
avowed  purpose  of  Kraepelin*s  *Arbeiten.'  I  need  not  multi- 
ply references.  Wherever  psychological  interest  has  gone,  in 
these  fields,  the  experimental  method  has  gone  with  it.  Some- 
times the  particular  experiment  is  borrowed  forthright  from 
the  normal  practice  of  the  laboratory,  sometimes  the  procedure 
has  been  recast  to  suit  the  novel  problem;  sometimes  the  ex- 
perimental method  is  taken  seriously,  employed  with  care  and 
knowledge,  sometimes  it  is  thrown  in  as  a  makeweight,  with- 
out responsibility  or  understanding;  sometimes  it  is  praised, 
sometimes  decried.  All  this  is  natural.  The  important  thing 
for  us  is,  I  think,  the  recognition  that  the  experiments  are  a 
part  of  'experimental  psychology,'  in  the  sense  of  this  paper, 
and  must  be  taken  account  of  in  any  general  review  of  the 
problems  of  experimental  psychology.  The  psychologist  of 
the  laboratory  is  apt  to  emphasise  the  crudity  and  roughness 
of  the  work,  and  its  neglect  of  introspective  control;  the  psy- 
chologist of  the  clinic  or  the  schoolroom  or  the  animal  room  is 
apt  to  consider  his  colleague  narrow  and  his  colleague's  work 
finical  and  meticulous.  The  transcending  of  this  difiference, 
the  reconciliation  of  these  views,  I  take  to  be  a  very  real  prob- 
lem for  experimental  psychology — though  a  problem  of  a  dif- 
ferent order  from  those  that  I  have  been  discussing.  And  I 
suggest  the  following  points  for  your  consideration.  First, 
that  one  can  not  be  too  nice  or  too  careful  in  experimenting  on 
mind.  There  is  no  such  thing  as  over- refinement  of  method.^ 
Let  those  who  doubt  this  fact  read  Martin  and  MiiUer's 
'Unterschiedsempfindlichkeit' ;  the  more  delicately  one  ana- 
lyses, the  more  subtle  does  mental  process  reveal  itself  to  be. 
Gal  ton's  questionary  results  on  visualisation  are  psychology, 
and  valuable  psychology;  but  they  are  also  pioneer  psycholo- 
gy. Now,  the  pioneer  may  pride  himself  on  his  work,  but  not 
on  the  roughness  of  his  work.  When  the  laboratory  psychol- 
ogist smiles  at  the  charcoal  sketches  of  objective  experiment — 
mil !  he  does  wrong  to  smile,  because  honest  work  should  not 
be  laughed  at;  but  he  is  right  in  his  conviction  that  the  de- 
tails are  all  to  come,  and  that  the  simplification  of  the  lines 
means  overhasty  generalisation.     Mind  is,  so  to  say,  oar  com- 

^A  method  may  be  too  refined  for  the  man  who  it  using  it,  or  for  the 
problem  npcm  which  he  it  immediately  engaged.  Bnt  thete  are  dif- 
ferent matters. 
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mon  enemy;  and  the  laboratory  psychologist  learns,  by  dearly 
bought  experience,  not  to  underestimate  his  opponent.  Second- 
ly, I  would  remind  you  that,  after  all,  objective  work  in 
psychology  must  always  be  inferential;  introspection  gives  the 
pattern,  sets  the  standard  of  analysis  and  explanation.  If  we 
interpret  the  animal  mind  by  the  law  of  parsimony,  our  only 
justification  is  that  introspection  discovers  the  reign  of  this  law 
in  the  human  consciousness;  if  we  subsume  the  evolution  of 
mind  in  the  animal  series  to  the  principle  of  natural  selection, 
our  only  justification  is,  again,  that  introspection  discovers  the 
working  of  this  same  principle  in  our  own  case.  As  I  put  it 
just  now,  there  is  but  one  excuse  for  the  neglect  of  introspec- 
tion in  psychology,  and  that  is  that  introspection  is  impossible; 
but  even  here  our  neglect  is  methodical  only,  and  does  not — 
must  not— extend  to  interpretation.  These  things  have  been 
said  so  often^  that  they  have  become  commonplaces;  but  even 
a  commonplace  may  be  true, — and  it  makes  a  difference,  too, 
whether  the  truth  be  urged  with  polemical  or  with  friendly  in- 
tent. I  should  like  to  see  more  cooperation  between  the  alienist, 
or  the  student  of  comparative  psychology,  and  the  laboratory 
psychologist;  quite  apart  fi'om  practical  results,  such  coopera- 
tion would  be  of  great  advantage  to  the  psychological  system. 
We  can  hardly  hope — ^this  point  should  be  borne  in  mind — that 
the  two  interests,  the  objective  and  the  subjective,  will  be  com- 
bined in  the  same  person.  When  one  has  once  stepped  inside 
the  ring  of  the  normal,  adult  consciousness,  there  is  very 
little  temptation  to  step  out  again;  the  problems  that  I  listed  a 
little  while  ago  are  enough  to  occupy  several  generations  of 
workers,  and  the  fiaacination  of  the  work  is  like  the  fescination 
of  the  mountains  or  the  sea.  And  if  one  begins  from  the  out- 
side, with  the  child  or  the  animal  or  the  abnormal  mind,  there 
is  little  likelihood  that  one  can  breathe  the  confining  air  of  the 
laboratory,  or  that  one  will  presently  limit  one's  range  of  in- 
terests to  oneself.  Partly  it  is  a  matter  of  temperament,  partly 
a  matter  of  chance  introduction  or  of  continued  occupation. 
The  two  t3rpes  of  psychologist  are  distinct;  all  the  more  reason 
that  they  should  work  in  harmonious  cooperation. 

I  hope  that,  in  this  latter  portion  of  my  address,  I  have  not 
traveled  too  hr  out  of  the  record.  Some  men  have  problems 
thrust  upon  them.  And,  after  all,  if  what  I  have  said  contrib- 
utes ever  so  little  to  the  furtherance  of  mutual  aid  and  tiie 

^In  Mjring  them,  itom  the  'narrower'  point  of  view,  I  am,  of  oourte, 
hoping  for  similar  cautions  (at  any  rate,  for  varied  advice  and  infor- 
mation) from  the  more  'objective'  psychologists.  What  they  will 
have  to  tell  their  coUearaes  of  the  laboratory,  I  do  not  know;  but  I 
have  no  donbt  that  it  wiu  be  worth  listening  to. 
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increase  of  mutual  esteem,  as  between  psychologists  of  differ- 
ent camps,  I  may  hope  for  forgiveness,  even  thongh  I  have 
exceeded  the  letter  of  my  instmctions.  Now  let  me  briefly 
summarise  what  I  have  said.  I  began,  you  will  remember,  by 
pointing  out  that,  above  and  apart  from  the  many  special  prob- 
lems of  experimental  psychology,  there  lies  the  great  problem 
of  self-definition,  of  the  range  and  scope  of  the  experimental 
method  in  psychology.  Then,  under  the  headings  of  psychol- 
ogy proper  and  of  psychophysics,  I  called  your  attention  to  a 
series  of  laboratory  problems  that,  more  or  less  insistently, 
more  or  less  immediately,  call  for  solution.  Whatever  else  ex- 
perimental psychology  may  be,  I  said,  these  issues  are  issues  of 
experimental  psychology.  Incidentally,  I  deprecated  any  de- 
parture, at  the  bidding  of  philosophy,  from  the  straight  path 
of  psychological  investigation;  and  I  deprecated  also  that  neg- 
lect of  introspective  control  in  psychology  which  has  been  the 
besetting  sin  of  many  whose  direct  interest  lies  in  psycho- 
physics.  I  then  went  on  to  include  in  experimental  psychology 
the  more  objective  applications  of  the  experimental  method  in 
child  psychology,  in  animal  psychology,  in  abnormal  psychol- 
ogy. It  was  not  my  province  to  detail  the  special  questions  in 
these  fields;  they  form  the  topic  of  other  addresses  in  other 
sections.  But  I  should  regard  as  incomplete  any  review  of  the 
problems  of  experimental  psychology  which  omitted  reference 
to  them.  Their  consideration  helps  us  to  attack  that  first 
problem  of  definition,  clarifies  our  method,  and  ftimishes  an 
opportunity  for  the  give-and-take  of  criticism  and  encourage- 
ment. We  can  not  afibrd  to  misunderstand  one  another,  as  we 
can  not  afibrd  to  waste  our  time  on  unreal  and  constructive 
problems.  The  work  presses;  the  rule  of  work  is  definite  and 
unmistakable;  there  is  room  in  the  workshop  for  all  sorts  and 
conditions  of  men.  I  do  not  think  that  the  outlook  of  any 
science  could  be  more  hopeful;  I  do  not  think  that  we  need 
fear  a  lessening  of  that  quiet  enthusiasm  which,  from  the  first, 
in  the  beginner  as  in  the  mature  student,  has  been  the  salient 
characteristic  of  the  experimental  psychologist. 


EXPERIMENTAL  PSYCHOLOGY  IN  ITALY. 


By  Profbssor  G.  C.  Pbrrarz, 

Director  of  the  Bmilian  Medico-Pedagogical  Institute,  Bertaglia, 

Bologna. 


Reading  with  a  real  interest  the  title  of  the  article  of  Dr. 
Chiabra,  "The  Tendencies  of  Experimental  Psychology  in 
Italy,"  published  in  the  October  number  of  the  American  Jour- 
nal of  Psychology^  I  was  very  greatly  surprised  when  I  perused 
the  few  pages  in  which  the  author  treats  his  subject.  And, 
although  it  is  always  in  bad  taste  for  compatriots  to  contradict 
each  other  before  strangers,  I  believe  it  my  duty  as  an  Italian 
to  present  to  the  readers  of  the  American  Journal  of  Psychology  ^ 
rightly  so  well  thought  of  for  the  exactness  of  its  information, 
some  facts,  which  will,  I  think,  modify  the  opinion  which  my 
countryman  has  had  the  honor  to  express  concerning  experi- 
mental psychology  in  Italy  and  its  tendencies. 

Mr.  Chiabra  has  every  reason  to  praise  unreservedly  the  work 
of  two  such  eminent  persons  as  Professor  Mosso  and  Professor 
De  Sarlo,  although  the  first  marks  no  other  than  himself  and 
is  particularly  the  representative  of  his  own  strong  personality, 
and  the  second  does  not  belong  altogether,  by  his  work,  to  the 
Leipzig  school.  But  he  is  very  wrong  in  speaking  of  a  sub- 
ject, about  which  he  is  not  fully  informed,  when  he  ignores 
many  others  in  Italy,  who,  without  following  in  anybody's 
steps,  have  sought  to  open  wide  for  psychology  the  way  of  ex- 
periment. 

I  shall  limit  myself  to  a  simple  enumeration,  to  show  that, 
even  if  Italy  has  been  the  last  to  reach  this  field,  it  has  already 
taken  in  it  a  considerable  place. 

With  us  the  beginnings  of  experimental  psychology  have 
been  very  precocious  and  very  important.  Every  conscien- 
tious experimenter  in  the  field  of  physiological  psychology 
knows  the  researches  made  by  Gabriele  Buccola  in  the  Psychia- 
trical Institute  of  Reggio  Emilia,  and  published  by  him  in 
1888,  in  a  volume  entitled  ''La  legge  del  tempo  nei  fenomeni 
del  pensiero."  Now,  Buccola  was,  without  doubt,  the  first  to 
make  use  of  lunatics  for  the  study  of  the  problems  of  normal 
psychology.  This,  as  tendency,  has  its  value,  and  as  he  was 
the  first,  the  honor  is  one  at  which  Italians  should  rejoice. 
The  premature  death  of  Buccola  did  not  prevent  the  work  of 
two  of  his  friends,  Guicdardi  and  Tanzi,  whose  researches  in 
the  fields  of  psychopathology  and  physiological  psychology 
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are,  doubtless,  known  to  Mr.  Chiabra.  Prom  that  time  the 
Psychiatric  Institute  of  Reg^io  Emilia  has  always  kept  the 
tradition  of  experimental  psychology  (it  was  there  that  in  1890- 
1 89 1 ,  De  Sarlo  made  his  first  mark  with  an  important  experimen- 
tal study  on  cerebral  circulation  under  diverse  conditions)  and 
there,  in  1896,  through  the  initiative  of  Professor  Tamburini, 
was  established  the  first  Laboratory  of  Experimental  Psycholor 
gy,  properly  so-called,  in  Italy.* 

In  this  laboratory  during  1896-1902, 1  worked  with  Guicdar- 
di,  Bemardini  and  many  others,  being  the  first  to  introduce 
into  Italy  "mental  tests,''  which  I  applied  first  to  lunatics  and 
afterwards  to  all  exceptional  cases  which  I  happened  to  come 
across.     It  is  curious  that  Mr.  Chiabra  takes  no  notice  of  this. 

It  is  the  same  Psychiatric  Institute  of  Reggio  Emilia,  which 
publishes  the  Rivista  Sperimtniale  di  Freniatria.  This  journal 
has  published  almost  all  the  psychological  contributions  of 
Italian  workers,  not  only  those  connected  with  the  Institute 
itself  (as  De  Sarlo) ,  but  those  at  other  centres  of  research, 
Morselli,  especially,  Colucci,  De  Sanctis,  Patrizi  (of  the  Uni- 
versity of  Modena,  a  pupil  of  Mosso  and  a  psychologist  of  the 
first  order),  who  has  given  to  experimental  psychology  a  num- 
ber of  very  important  instruments,  e.  g. ,  those  by  which  he 
was  able  to  demonstrate  vasomotor  mancinism,  the  crural  ergo- 
graph  apparatus,  etc. 

Nor  can  one  understand  at  all  the  silence  of  Mr.  Chiabra  con- 
cerning the  recent  foundation  of  two  chairs  of  experimental 
psychology,  one  at  the  University  of  Rome,  occupied  by  Pro- 
fessor De  Sanctis,  the  other  at  the  University  of  Naples,  occu- 
pied by  Professor  Colucci.  This  was  a  very  important  step 
taken  by  our  government  in  recognizing  the  right  of  existence 
of  experimental  psychology,  and  it  is  indeed  strange,  that  an 
educated  man,  as  Mr.  Chiabra  shows  himself  to  be,  does  not 
know  the  works  of  De  Sanctis  on  dreams,  on  abnormal  child- 
hood, on  attention,  on  intellectual  imitation,  or  those  of  Co- 
lucci on  ergography,  on  reform  schools,  on  the  psychology  of 
dements,  and  his  curious  experiments  on  the  ventricles  of  the 
brain. 

I  cannot  speak  here  of  all  the  workers  who  have  from  time 
to  time  made  valuable  contributions  to  experimental  psycholo- 
gy.*   I  have  desired  to  limit  myself  expressly  to  those  who, 

^Professor  Sergi  had  already  at  this  time  a  Laboratory  of  Anthro- 

S>logy  and  Psychology  at  Rome.    The  description  may  be  read  in 
elabarre's  article  on  "*I^boratoires  de  Psycholc^ie,"  in  the  first  vol- 
ume of  Bin^t's  Annie  Psycholofcique, 

*The  works  of  Pizzoli  on  pedagogic  psychology  and  the  means  of 
studying  it, — very  ingenious  means,  described  by  him  in  Nos.  2-3,  of 
Vol.  XXX,  of  the  Rivista  Sperimeniale  di  Freniatria,  deserve  special 
mention,  but  I  can  make  here  only  a  simple  ^rra/fim  compendum. 
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by  the  ensemble  of  their  works,  represent  a  ''tendency/'  and 
for  that  reason  deserve  to  be  mentioned  in  an  article  entitled 
**The  Tendencies  of  Experimental  Psychology  in  Italy." 

On  this  point,  I  wish  to  remark  farther.  In  Italy,  accord- 
ing to  Mr.  Chiabra,  experimental  psychology  follows  two  ten- 
dencies, that  of  Miinsterberg  and  that  of  Wundt.  The  mem- 
bers who  will  go  to  the  International  Psychological  Congress  at 
Rome,  in  1905,  will  plainly  see  that  the  question  is  one  of  sim- 
ple affirmation. 

I  could  not  say  whether  there  are  reasons  of  ethnic  psy- 
chology to  explain  the  fact,  or  whether  it  is  merely  a  matter 
of  mental  habits,  but  it  is  very  true,  nevertheless,  that,  al- 
though he  accepts  what  is  useful  and  good  in  all  philosophies, 
and  in  all  orders  of  thought,  the  Italian  always  and  in  all  cases, 
retains  much  of  his  psychological  individuality, — from  outside 
he  accepts  ordinarily  only  the  initial  stimulus. 

Of  this  we  have  before  our  eyes  to-day  a  luminous  example 
(although  Mr.  Chiabra  has  not  yet  noted  it)  in  the  enormous 
impulse  given  to  psychology  here  by  my  translation  of  the 
** Principles  of  Psychology**  of  the  great  American  psycholo- 
gist, William  James.  This  translation  dates  from  1901  and  in 
two  years  the  first  edition  of  more  than  2,000  copies  has  been 
exhausted!  For  a  country  on  the  road  to  fortune,  but  still  very 
poor,  such  a  success,  expected  (I  boldly  confess  it)  by  no 
one  except  myself,  has  something  marvellous  about  it.  Natural- 
ly this  influence  is  very  broad  and  more  noticeable,  perhaps, 
in  the  world  of  philosophy,  than  in  that  of  psychology. .  I  be- 
lieve, however,  that  this  publication  marked  a  turning  point  in 
the  history  of  Italian  psychology. 

In  order  to  co-ordinate  the  general  work  now  being  done  in 
Italy,  I  intend  to  publish  in  January,  1905,  a  special  journal 
entitled  Rivista  di  Psicologia  applicata  alia  Pedagogia  ed  alia 
Psicopatologia.  It  is  a  great  pity  that  very  important  experi- 
mental contributions  are  buried  (as  often  happens)  in  special- 
ist journals,  where  nobody  hunts  them  out.  If  the  new  jour- 
nal shall  be  permitted  to  centralize  the  work  of  all  Italian  psy- 
chologists, there  will  be  seen  springing  naturally  from  the  mass, 
diverse  tendencies  reflecting  the  special  individuality  of  our 
thinkers  and  at  the  same  time  affirming  the  independence  and 
originality  of  their  thought. 


PROOF  AND  DISPROOF  OF  CORRELATION. 


By  C.  Spbarman. 


In  the  last  October  number  of  this /oumai  an  article  by  G. 
Whipple  several  times  did  me  the  honour  of  mentioning  some 
work  which  had  appeared  there  earlier  in  the  year.  Unfortu- 
nately, however,  he  does  not  appear  to  correctly  realized  the 
principles  enunciated  ;  as  others  may  be  in  the  like  case  and  as 
the  principles  are  believed  to  be  of  some  importance,  perhaps  a 
few  words  may  be  allowed  here  in  explanation  and  example. 

For  instance,  in  opposing  the  correlation  alleged  by  Gilbert* 
between  'brightness'  and  *reaction-time,*  Whipple  asks: 
•*What  evidence  have  we  that  the  reactions  are  correlated  with 
mental  ability  ?  When  we  are  told  that  'bright*  children  react 
more  quickly  than  *dull,*  we  find  that  the  quantitative  support 
is  afforded  by  the  figures  207,  213  and  224  for  the  three  groups 
(bright,  average  and  dull,  respectively).  How  much  are  we 
within  the  limits  of  certainty?*'*  Now,  on  pages  78-87  of  this 
Journal,  several  methods  will  be  found  of  calculating  the  infor- 
mation desired.  Or  on  p.  280  the  answer  will  be  found  already 
worked  out.  showing  the  amount  of  correlation  in  this  case  to 
be  0.19  ±0.^;  this  means  that  the  influence  of  the  common  fac- 
tor as  compared  with  those  not  common  is  as  o.  19*  to  i — o.  19*, 
or  as  3.6  to  96.4  (see  p.  273);  moreover,  the  correlation  being 
nearly  five  times  as  large  as  the  probable  error,  this  correlation, 
though  so  small,  has  a  certainty  of  about  1,000  to  i  (seep.  76). 

* 'Again,  Whipple  argues  that  reaction- times  cannot  really 
be  correlated  with  'brightness'  to  any  appreciable  extent,  be- 
cause under  strict  conditions  of  test  the  reaction-times  of  all 
persons  of  the  same  type  (that  is,  sensorial  or  muscular)  are 
very  nearly  equal.  Waiving  the  question  of  fact,  even  the 
principle  cannot  be  admitted;  correlation  does  not  depend  upon 
the  greatness  but  upon  the  constant  direction  of  deviations. 
For  instance,  the  sharpest  eyes  cannot  detect  the  tiny  changes 
daily  taking  place  in  a  bottle  of  mercury;  yet  these  changes, 
though  so  minute,  are  all  the  time  in  almost  perfect  correlation 
with  the  temperature — and  may  be  made  to  serve  as  a  very  del- 
icate measure  of  it,  on  pouring  the  mercury  into  a  thin«  gradu- 
ated tube.  Had  Gilbert's  reaction-times  been  taken  under 
very  strict  conditions  of  test,  the  correlation,  instead  of  disap- 

1  Studies  from  Yale  Psych.  I^tb.,  Vol.  II.  *  Page  495. 
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pearing,  as  Whipple  concludes,   might  have    become    much 
higher." 

Further,  he  quotes  the  work  of  Wissler*  as  conclusively  dem- 
onstrating that  *'the  marking  of  A's,  the  naming  of  colors, 
the  execution  of  rapid  movements  and  the  recording  of  simple 
association  fail  to  show  any  significant  correlation  with  one  an- 
other.'** Whipple  recognizes  that  the  tests  in  question  were 
much  too  few  and  hurried  to  give  at  all  truly  representative  re- 
sults, but  he  considers  this  defect  to  be  made  good  by  the  ex- 
haustiveness  and  other  merits  of  these  experimental  series;  as 
the  correlation  turned  out  to  be  about  nil  time  after  time  with- 
out exception,  the  general  negative  results  may,  he  thinks,  be 
accepted  with  confidence.  This  is,  again,  fundamentally  erro-"^ 
neous;  a  series  of  irregular  results,  however  excellent  other- 
wise, can  never  disprove  correlation;  there  is  nothing  to  show 
that  correlation  does  not  really  exist  and  has  only  been  attenu- 
ated away  to  nothing  by  the  irregularities;  and  if  this  occurs 
in  one  experimental  series,  it  will  punctually  reoccur  in  every 
other  series  where  the  results  are  equally  irregular  (see  pp.  89, 
91  and  92). 

On  the  other  hand,  he  treats  alleged  **roughness**  in  some 
experiments  of  my  own  much  more  severely,  as  he  argues  that 
it  vitiates  the  obtained  correlations.*  Burt  I  must  point  out 
that,  though  roughness  or  irregularity  may  perfectly  well  be 
cited  to  invalidate  negative  results  as  in  Wissler's  case,  it  can 
never  be  urged  against  positive  ones  as  in  my  case;  mere  irreg- 
ularity always  reduces  correlations,  never  conjures  up  illusive 
ones.  Positive  correlations  can  only  be  shaken  by  showing 
that  the  probable  error  is  not  much  less  than  the  correlation 
itself  or  that  both  terms  are  strongly  influenced  by  some  irrele- 
vant constant  factor;  thus,  the  correlation  found  between  intel- 
ligence and  sensory  acuteness  would  really  be  explained  away 
if  it  could  be  shown  that  the  variations  in  both  were  merely 
due  to  differences  of  intellectual  maturity.  Instead  of  the 
alleged  roughness  disproving  the  truth  of  the  correlations,  the 
highness  of  the  correlations  conclusively  disproves  the  alleged 
roughness.  Fortunately,  Whipple  has  carefully  mentioned 
wherein  this  roughness  consists ;  he  infers  that  the  following 
points  have  been  disregarded:  moderate  and  equal  intensity 
of  sound,  preliminary  'warming  up*  and  favorable  time-in- 
terval between  the  compared  stimuli.^  But  how  he  came  to 
conceive  that  these  points  were  disregarded  I  cannot  conceive  ; 
they  would  scarcely  be  neglected  by  a  junior  student;  I  am 
afraid  that  he  must  have  omitted  to  peruse  pages  243-47,  where 

1  Psych.  Rev.  Monograph  Supplement,  June,  1901. 

*  Page  496.  «  Page  49^7-  *  Page  497- 


/ 


230  SPEARMAN : 

account  is  given  of  the  special  precautions  taken  to  secure  all 
these  desirable  conditions.  He  also  considers  it  improbable 
that  proper  attention  was  paid  to  the  influence  of  practice;  he 
would  appear  to  have  overlooked  the  six  full  pages  de- 
voted solely  to  describing  the  quite  unusually  elaborate  re- 
searches and  precautions  taking  to  obviate  disturbance  from 
this  cause.  Most  of  all  he  emphasizes,  as  a  disturbing  factor 
discovered  by  himself,  the  fact  that  the  power  of  discrimination 
may  in  exceptional  cases  vary  enormously  with  the  kind  of 
timbre;  but  this  fact  had  already  been  announced  and  discussed 
in  my  own  work.^  As  far  as  I  can  see,  the  real  grounds  of 
his  want  of  confidence  are  that  the  reagents  were  children  and 
the  tests  did  not  take  place  in  a  laboratory.  He  will,  there- 
fore, be  glad  to  hear  that  the  experiments  have  since  been  re- 
peated upon  adult  students  of  psychology  and  in  an  irreproach- 
able laboratory;  that  upon  this  occasion  I  had  the  advantage  of 
a  co-worker  so  deservedly  well  known  in  acoustical  psychol- 
ogy as  Dr.  F.  Krueger;  and  that  our  results  qualitative  and 
quantitative  were  precisely  similar  to  those  previously  pub- 
lished. 

Before  concluding,  I  should  like  to  emphatically  disclaim 
ever  having  recommended  the  test  of  pitch-discrimination  (or 
anything  else  !)  **as  a  universal  and  ready  means  for  the  es- 
timation of  General  Intelligence'*  of  any  person;  all  I  did  was 
to  point  out  that  mathematical  examination  papers  had  shown 
themselves  scarcely  more  reliable.  I  must  also  protest  that  he 
estimates  too  low  the  general  deductions  from  the  correlations 
when  he  sums  these  up  in  the  harmless  identity  that  ''General 
Intelligence  is  General  Intelligence.*'  The  correlations  show 
that  something  which  may  be  called  General  Intelligence 
exists;  that  all  Specific  .Intelligences  (within  the  range  of  these 
experiments)  deal  with  intellectual  ranges  of  vanishingly  small 
dimensions;  that  the  relative  influences  of  the  General  and  the 
Specific  Intelligences  respectively  may  be  measured  with  great 
accuracy^  These  facts  are  a  germ  which  may  eventually  de- 
velop into  immense  practical  reforms  and,  possibly,  a  theo- 
retical revolution.  On  the  other  hand,  Whipple  appears  to  me 
to  estimate  too  highly  the  current  information  concerning  the 
real  nature  of  this  General  Intelligence;  he  treats  it  as  a  sim- 
ple matter  requiring  no  further  consideration.  To  me,  at  any 
rate,  it  is  by  no  means  so  conveniently  obvious,  and  Whipple's 
popular  explanation  appears,  I  am  afraid,  lacking  in   depth; 

» Page  239. 

^  This  is  no  estimate  of  the  Intelligence  of  any  person  bnt  only  the 
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£Eir  from  starting  with  a  clear  definition  of  General  Intelligence, 
I  had  to  content  myself  with  using  the  term  as  denoting  an 
almost  unknown  X  *!implying  nothing  more  than  a  bare  un- 
equivocal indication  of  the  factual  conditions  of  the  experi- 
ment."^ To  solve  this  X  I  proposed,  and  have  since  been 
gradually  carrying  out,  a  long  investigation  upon  strictly  ex- 
perimental lines;  the  results  up  to  now  do  not  corroborate  the 
popular  assumptions. 

» Page  250. 


THE    SIGNIFICANCE    OF  THE    HUMAN   HAND  IN 

THE  EVOLUTION  OF  MIND. 


By  ROBBRT  MacDougau.,  New  York  University. 


The  human  hand  has  long  been  an  object  of  curions  inquiry 
in  connection  with  the  study  of  character.  The  individual 
differences  which  it  presents  are  many  and  striking.  They 
affect  the  elements  of  color,  venation,  texture  of  skin,  plump- 
ness, size  and  general  shapeliness.  Variations  in  these  factors 
give  rise  to  a  series  of  recognizable  t3rpes  which  are  popularly 
connected  with  special  aptitudes  and  intellectual  temperaments. 
Shapely  hands,  having  a  fine  skin  and  tapering  fingers,  are  the 
mark  of  an  artistic  nature;  the  broad  hand,  with  firmly  knit 
palm  and  short  fingers,  is  characteristic  of  the  man  of  affairs; 
the  large-knuckled  hand,  with  fingers  set  well  apart  and  spat- 
ulous  tipped,  is  the  sign-manual  of  inventiveness  and  the  philo- 
sophical bent.  So  close  is  the  relation  to  human  character 
and  destiny  which  the  conformation  of  the  hand  is  supposed  to 
bear  that,  like  the  shape  of  the  head  and  the  course  of  the  stars 
in  heaven,  the  interpretation  of  its  signs  has  been  made  the 
subject  of  a  so-called  science  and  affords  support  to  a  numerous 
professional  class. 

The  structure  of  the  hand  is  complex  and  every  feature  is 
marked  by  well-defined  and  persistent  peculiarities.  The  cor- 
rugations of  the  skin,  constantly  in  process  of  destruction 
through  the  sloughing  of  the  epidermis,  are  ceaselessly  re- 
newed in  the  very  pattern  and  image  of  the  original.  The 
coarse-grained  hand  cannot  be  refined  by  any  nicety  of  care, 
and  that  which  is  delicately  moulded,  though  its  shapeliness 
may  be  marred  by  the  effects  of  heavy  toil,  t)ears  to  the  end 
the  hall-mark  of  its  original  beauty.  The  individuality  of  the 
hand,  though  more  rarely  noticed  and  studied,  is  no  less  char- 
acteristic than  that  of  the  human  face;  and  like  the  latter 
possesses  the  capacity  to  preserve  from  generation  to  genera- 
tion the  traits  which  constitute  family  likenesses.  Cavil  as  we 
may  at  the  fine-drawn  similitudes  which  have  been  made  be- 
tween the  special  features  of  the  hand  and  the  spiritual  charac- 
teristics of  its  owner,  and  turn  with  disgust  from  the  charla- 
tanry which  pretends  to  read  in  the  palm  a  prediction  of  human 
fortune  and  fate,  we  nevertheless  cannot  escape  the  belief  that 
there  is  still  an  intimate  connection  between  the  features  of  the 
hand  and  the  soul  of  man. 
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It  is  indeed  but  an  instance  of  the  general  connection  be- 
tween the  two  parallel  systems  which  we  call  bodily  and  men- 
tal, the  specific  correspondences  of  which  are  bei^g  established 
from  day  to  day  in  our  experience,  and  thus  gives  us  knowl- 
edge of  other  human  minds.  To  maintain  such  a  significance 
in  the  form  of  the  hand,  therefore,  is  simply  to  assert  the  per- 
sistence of  its  characters  in  the  individual,  and  their  stability 
in  heredity.  The  whole  bodily  system  presents  the  same  rela- 
tions; our  interest,  however,  lies  not  in  broad  differences  which 
separate  us  from  other  organic  types  and  characteristics  which 
are  common  to  the  human  race  as  a  whole,  but  in  the  special 
variations  of  individuals  which  give  to  each  his  personal  quali- 
ties and  capacities. 

For  the  bodily  signs  of  these  mental  traits  and  conditions  we 
look  primarily  to  posture,  action  and  other  expressive  changes. 
The  correlation  is  between  certain  physical  activities  and  men- 
tal states  which  we  know  directly  only  in  our  own  conscious- 
ness. The  diagnosis  is  thus  made  upon  the  basis  of  functional, 
not  structural,  characteristics.  The  conception  of  systematic 
co-ordination  between  mind  and  body  is  carried  much  farther 
when  we  include  the  permanent  features  of  the  body,  as  well 
as  the  reactions  in  which  passion  and  purpose  are  expressed, 
as  part  of  the  physical  index  of  the  individual  mind.  Yet  this 
we  constantly  do  in  greater  or  smaller  measure.  The  ugliness 
of  Socrates  may  not  appear  to  us  the  paradox  which  it  was  to 
the  Greeks,  but  we  do,  nevertheless,  adopt  an  analogous  point 
of  view  in  our  judgments,  namely,  that  character  is  not  only 
expressed  in  special  acts,  but  also  correlated  with  particular 
anatomical  features.  Hither  an  ultimate  connection  exists 
which  cannot  be  reduced  to  simpler  terms,  or  the  habitual  ac- 
tivity which  expresses  a  prevailing  mental  trait  moulds  the 
features,  the  posture  and  the  disposition  of  the  body  as  a  whole 
to  sympathetic  forms,  which  even  in  the  absence  of  any  specific 
reaction  we  interpret  in  subjective  terms. 

Any  individual  stamp  which  the  impressions  and  activities  of 
a  single  life  can  thus  impose  upon  the  body  is  necessarily  limi- 
ted to  its  minor  features  and  relations.  Certain  professional 
habits,  unhealthy  modes  of  life,  and  occupations  which  subject 
those  who  follow  them  to  deforming  or  poisonous  agents  have 
well-defined  diatheses  which  we  read  without  hesitation.  But 
these  changes  are  practically  confined  to  the  muscular  and 
fatty  tissues  and  to  dermal  alterations  due  to  interferences  with 
the  digestive  and  eliminative  processes.  The  larger  anatomi- 
cal features  of  the  body  and  its  general  external  qualities  re- 
main practically  unaffected  by  the  fortunes  of  the  individual, 
and  reappear  unchanged  in  his  offspring. 

But  there  is  another  point  of  view  from  which  tbe  whole 
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question  of  the  significance  of  specific  bodily  features  and  or- 
gans in  relation  to  the  mental  life  may  be  regarded,  namely,  as 
the  condition  of  mental  development  in  the  species.  The  body 
cannot  be  conceived  as  an  organ  of  mind  in  any  sense  which 
separates  the  fortunes  of  the  two,  and  makes  of  the  mind  an 
independent  entity,  as  the  user  of  an  instrument  is  commonly 
independent,  in  nature  and  origin,  of  the  implement  which  he 
employs.  The  mind  can  be  called  the  instrument  of  the  body 
as  logically  as  the  body  that  of  the  mind.  The  Aristotelian 
formulation  is  unsurpassable  as  a  statement  of  their  empirical 
relations.  The  mind  is  the  system  of  functions  connected  with 
the  body,  regarded  subjectively.  It  is  not  given  as  a  determi- 
nate reality  apart  from  the  body,  which  is  later  brought  into 
connection  with  the  latter  as  a  medium  of  expression.  The 
mind  is  the  mind  of  that  particularly  bodily  t5rpe  with  which 
it  is  correlated;  for  the  character  and  range  of  its  experience 
are  essentially  related  to  the  sensory  and  reactive  mechanisms 
of  the  physical  organism.  The  body  is  the  mind's  limiting  and 
determining  condition  as  well  as  its  ''agent;''  and  both  the 
quality  of  its  constituents  and  the  level  of  its  combinations 
change  with  every  variation  in  the  type  of  structure  which 
supports  it.  The  developmental  histories  of  mind  and  body 
have  followed  parallel  courses  the  incidents  of  which  are  inter- 
linked at  every  stage. 

We  commonly  think  of  the  central  nervous  system  as  the 
special  physical  mechanism  with  the  elaboration  of  which  the 
evolution  of  mind  is  primarily  connected,  yet  it  is  to  be  ques- 
tioned if  this  is  not  a  mis-statement  of  the  conditioning  of 
mind  upon  its  physical  coefficient.  The  primary  relation  of 
the  organism  to  its  environment  is  that  of  a  food  consumer  to 
its  source  of  supply.  Appropriative  reaction  is  thus  the  basal 
activity  with  which  all  others  are  connected.  But  reaction  is 
valuable  only  in  so  far  as  it  is  specific  and  intelligent,  in  the 
sense  of  being  discriminative  and  selective.  It  must  therefore 
be  made  under  the  guidance  of  sense.  Discriminative  sensi- 
bility makes  possible  the  series  of  reactions  upon  which  life 
depends.  The  number  and  quality  of  the  objects  upon  which 
action  is  possible,  as  well  as  the  range  and  character  of  the 
movements  themselves,  depend  upon  the  nature  and  variety  of 
the  sense  organs  possessed  by  the  organism.  Sensation  and 
movement  are  universally  combined,  in  a  unitary  process  which 
we  describe  as  discriminative  reaction,  and  this  reciprocal  rela- 
tion between  the  organism  and  its  environment  was  established 
long  before  the  structures  of  the  nervous  system  came  into  ex- 
istence, and  in  manifold  forms  of  life  isjmaintained  to-day  in  all 
its  essential  features  in  the  absence  of  such  a  system. 

The  special  purpose  which  the  nervous  processes  serve  is  to 
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define  and  facilitate  the  reactions  called  forth  by  sensory  stim- 
uli. They  consist  of  tracts  of  matter  peculiarly  sensitive  to 
the  propagation  of  impulses,  which  have  differentiated  from 
the  primitive  protoplasm  and  constitute  the  paths  of  habitual 
conduction  between  the  point  of  stimulation  and  the  mechanism 
of  reaction.  The  development  of  such  a  system  of  paths  is  the 
necessary  concomitant  of  the  rise  of  localized  reactions,  and 
upon  its  presence  depends  that  complex  co-ordination  by  which 
any  one  of  the  whole  series  of  sensory  impressions  to  which  the 
organism  is  susceptible  can  give  rise  to  the  same  response,  or 
a  single  stimulation  arouse  on  different  occasions  any  one  of 
the  whole  series  of  reactions  of  which  the  animal  is  capable. 
But  neither  discriminative  sensibility  nor  differential  reaction 
can  be  regarded  as  a  function  peculiar  to  the  nervous  system,  as 
both  exist  independently  of  its  presence. 

The  possibility  of  the  reflection  of  the  world  in  consciousness 
is  given  in  the  differentiation  of  the  sensory  surfaces,  and  its 
realization  depends  upon  the  development  of  motor  control.  If 
it  be  justifiable  at  all  to  separate  the  constituents  of  a  process 
so  thoroughly  unitary  as  the  rise  of  the  nervous  system  with  its 
end  organs  of  sense  and  movement,  one  should  say  that  the 
evolution  of  intelligence  depends  upon  the  elaboration  of  the 
peripheral  mechanisms  rather  than  upon  the  central  process, 
since  in  the  former  are  given  the  materials  and  condition  of 
development,  while  the  function  of  the  latter  is  to  co-ordinate 
and  transform  the  material  thus  given. 

A  special  interest  for  the  historical  student  of  mind  thus  at- 
taches not  only  to  the  evolutionary  series  in  which  the  sensory 
apparatus  of  a  given  species  takes  form,  but  also  to  the  system 
of  mechanisms  upon  which  its  adaptive  reactions  depend. 
Among  the  instruments  by  which  the  activities  of  the  mind  are 
recorded  and  communicated  none  is  of  greater  importance  than 
the  human  hand.  The  function  of  expression  centres  supremely 
in  the  face,  yet  in  a  multitude  of  ways  its  message  is  sup- 
plemented by  the  action  of  the  hands;  while  in  all  the  more 
enduring  records  of  intelligence  the  executive  hand  stands 
alone  as  the  agent  by  whidi  purpose  is  translated  into  plastic 
and  tangible  forms.  The  history  of  such  a  mechanism,  at  once 
so  sensitive  and  so  adaptive,  is  full  of  interest. 

The  structural  evolution  of  the  human  hand  has  been  out- 
lined by  the  writer  in  another  paper,  ^  and  the  chief  stages  in 
its  history  may  be  summed  up  in  a  few  words.  This  most  high- 
ly adaptable  member  of  the  system  of  vertebrate  limbs  has 
successively  fulfilled  the  functions  of  locomotion,  support,  sus- 
pension and  manipulation.     Having  its  rise  in  the  lateral  folds 

^  Popular  Science  Monthly,  September,  1904. 
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of  the  primitive  fishes  the  fore  limb  received  aquatic  modifica- 
tions represented  in  the  bi-pinnate,  unilateral  and  prong-fins, 
and  on  land  underwent  successive  cleavages  of  the  latter  form 
resulting  finally  in  the  five-toed  generalized  form  of  mamma- 
lian limb.  Descending  through  the  plantigrade  type  of  mam- 
mal the  extremity  of  the  fore  limb,  in  common  with  the  hind 
members,  was  first  moulded  to  form  a  grasping  organ,  the  sys- 
tem of  digits  in  its  final  arrangement  presenting  the  phenome- 
non of  opposition,  as  do  most  arboreal  tjrpes,  like  the  perching 
birds  and  the  chameleon.  This  structural  differentiation,  upon 
which  so  much  of  the  subsequent  fortune  of  its  possessors  de- 
pends, is  essentially  a  modification  of  the  foot,  and  is  indeed 
the  only  adequate  solution  of  the  problem  of  support  upon  a 
rounded  limb  which  can  practically  be  conceived.  Though  in 
man  its  traces  have  largely  disappeared  from  the  foot,  opposi- 
tion took  place  in  all  four  limbs  before  the  erect  or  semi-erect 
posture  was  attained,  in  which  alone  this  modification  could 
receive  the  functional  significance  which  raised  its  possessor  so 
far  beyond  all  other  organic  types  in  manipulative  and  con- 
structive processes.  The  human  hand  is  thus  one  of  the  most 
striking  instances  in  nature  of  the  operation  of  adaptation  to 
one  specific  function  in  preparing  an  organ  for  a  completely 
new  series  of  activities. 

The  freeing  of  the  hand  for  manipulative  and  constructive 
uses  was  the  concomitant  of  skeletal  and  muscular  develop- 
ment in  the  legs  and  the  attainment  of  the  erect  posture,  and 
together  with  the  latter  modifications  prepared  the  way  of  the 
ape-man  for  a  return  to  life  upon  the  plain  after  his  arboreal 
habitat.  The  new  mode  of  life,  while  it  presupposed  the  ca- 
pacity for  free  and  sustained  movements  of  locomotion,  called 
chiefly  into  play  activities  depending  upon  a  high  brain  devel- 
opment and  involving  distinct  mechanical  constructiveness. 
For  the  primitive  man  was  neither  well  armed,  nor  fleet  of 
foot,  nor  possessed  of  natural  weapons  sufficient  to  maintain 
himself  among  his  fierce  competitors,  and  must  have  depended 
upon  the  distinctly  human  attributes  of  cunning  and  skill,  the 
linking  of  resourceful  brain  with  a  highly  developed  manipu- 
lative organ. 

For  an  explanation  of  the  subsequent  fortunes  of  man  and 
the  higher  apes  repectively  we  must  turn  to  the  divergent 
histories  of  their  central  nervpus  systems.  **Henceforth,*' 
to  quote  the  closing  words  of  that  article,  **no  important  struc- 
tural changes  are  to  occur  in  the  general  features  of  thfs  hand. 
Development  is  to  take  place  chiefly  through  an  increase  in  the 
facility  and  precision  with  which  a  variety  of  relatively  simple 
movements  are  made,  and  the  substitution,  in  ever  increasing 
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grades  of  complexity,  of  mechanical  instrun^ents  for  the  use 
of  the  hand  itself  as  a  manipulative  and  constructive  agent." 

Even  in  its  immediate  physical  features,  however,  the  hand 
must  not  be  conceived  to  have  suffered  arrest  at  this  point.  It 
is  indeed  henceforth  to  be  the  servant  of  the  brain.  The 
value  of  its  services  is  not  to  rest  chiefly  upon  its  strength, 
nor  its  endurance,  nor  even  upon  the  swiftness  of  its  move- 
ments, but  upon  its  delicacy  and  adaptiveness  as  an  organ  of 
perception,  and  the  promptness,  accuracy  and  refinement  of 
the  movements  made  by  it  under  perceptive  direction.  Nev- 
ertheless for  the  fulfillment  of  these  new  functions  further 
structural  evolution  must  take  place  in  the  hand.  Cerebral  de- 
velopment is  met  by  peripheral  modifications  through  which 
progress  both  in  discriminative  perception  and  differential  reac- 
tion is  made  possible. 

One  of  these  necessary  changes  in  the  hand  is  its  denudation 
of  hair.  The  hairy  coat  of  animals  serves  both  as  a  protec- 
tion and  as  a  sense  organ,  the  latter  especially  in  cases  where 
the  hairs  are  long,  stiff  and  sparse.  The  sensitiveness  of  the 
skin  to  stimulation  applied  through  the  hair-shaft  can  be  tested 
in  a  moment  by  touching  with  the  lightest  possible  contact  the 
hairs  on  the  back  of  the  hand.  But  though  delicate  these  re- 
sponses are  far  from  refined.  The  stimulation  of  the  sense  ot 
touch  in  this  manner  makes  known  the  proximity  of  a  physi- 
cal object  but  gives  practically  no  information  concerning  its 
character.  The  presence  of  a  hairy  covering,  therefore,  stands 
absolutely  in  the  way  of  the  development  of  discriminative 
sensibility  in  the  skin.  In  lower  mammalian  types  as  well  as 
in  man  the  law  is  exhibited;  the  sensitive  surfaces  of  the  mo- 
bile, exploring  members  of  the  body  are  ever3rwhere  freed  from 
hair.  A  clear,  naked  skin  is  the  prerequisite  for  the  develop- 
ment of  perception  through  sensations  of  contact. 

Parallel  with  this  process  must  go  the  specialization  of  the 
hand  in  the  delicacy  of  its  integumentary  covering.  No  re- 
fined manipulation  is  possible  with  a  hard  and  calloused  skin, 
since  it  entails  the  lack  of  that  responsiveness  to  subtle  and 
varied  stimulation  upon  which  differential  reaction  finally  de- 
pends. Such  a  change  cannot  have  taken  place  in  the  limb  so 
long  as  it  was  called  upon  to  share  in  the  ftinction  of  quadru- 
pedal locomotion,  or  was  even  employed  constantly  in  grasping 
the  rough  surfaces  of  the  trunk  and  branches  of  trees  to  sup- 
port the  body  in  climbing.  The  bare  foot  becomes  leather- 
soled  and  insensitive,  the  hand  employed  in  heavy  labor  grows 
callous  and  obtuse.  No  matter  how  adequate  the  supply  of 
sensory  nerves  to  such  a  limb  it  must  remain  useless  to  its  pos- 
sessor so  long  as  a  homy  plate  is  spread  between  their  ter- 
minals and  the  source  of  stimulation.     A  thin  and  pliable 
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skin,  free  from  hairs  and  callosities,  is  thus  the  first  of  the 
series  of  refined  modifications  which  the  hand  must  present  in 
its  later  evolution  as  a  factor  in  the  development  of  intelligence. 

The  most  sensitive  surfaces  of  the  hand  are  the  palmar 
regions,  and  within  this  general  area  especially  the  tips  of  the 
fingers.  Sensitiveness  there  is  four  times  as  great  as  in  the 
palm  and  ten  times  as  great  as  on  the  back  of  the  hand.  As 
a  condition  of  the  development  of  such  a  sensitively  tipped  rod 
a  degenerative  process  in  the  protective  sheaths  of  the  finger 
may  be  pointed  out.  When  the  terminations  of  the  functional 
digits  are  shod  with  a  homy  covering,  stimulations  are  con- 
veyed to  the  peripheral  nerves  of  touch  only  in  the  form  of 
vibrations  produced  by  the  stroke  of  the  hoof  upon  the  earth 
or  other  solid  object.  The  resistance  of  the  surface,  in  such 
cases,  combined  with  auditory  and  visual  perceptions,  furnishes 
information  concerning  certain  practical  aspects  of  the  object 
with  which  the  horny  integument  comes  in  contact,  but  no 
sense  of  touch  in  the  ordinary  acceptation  of  the  term  is  in- 
volved. 

When  the  modification  of  tissue  takes  the  form  of  claws,  as 
in  the  cat  tribe  and  rodents  generally,  the  tips  of  the  digits  can 
be  brought  into  contact  with  objects  only  when  the  claws  have 
first  been  embedded  to  their  full  extent,  which  occurs  only 
when  the  limb  is  employed  for  other  purposes  than  perception, 
for  instance,  in  digging,  climbing  and  seizing  prey.  In  such 
animal  types  only  the  upper  parts  of  the  balls  of  the  fingers 
and  toes  commonly  come  into  contact  with  surrounding  objects, 
and  their  tips,  secluded  and  protected  by  the  curve  of  the 
claws,  remain  undeveloped  as  sensory  organs.  The  elimina- 
tion of  the  claw  took  place  relatively  early  in  the  evolution  of 
the  hand.  In  the  lowest  of  the  arboreal  types  it  has  already 
undergone  a  large  amount  of  atrophy,  two  only  of  the  digits 
in  the  middle  lemurs  being  thus  provided,  and  in  the  highest 
species  one  alone,  the  second  toe.  In  the  monkeys  proper  all 
the  digits  are  already  furnished  with  nails. 

In  addition  to  modifications  of  the  epidermis  and  its  append- 
ages the  adaptation  of  the  hand  to  complex  perceptive  and 
manipulative  functions  involves  certain  changes  in  the  structu- 
ral relations  of  the  limb.  These  may  be  summed  up  as  con- 
sisting in  the  elongation  of  the  digits  and  the  relaxation  of  the 
system  of  muscles  which  bind  the  phalanges  of  the  hand  to- 
gether; in  other  words,  the  hand  must  become  slender,  supple 
and  flexibly  articulated.  The  function  of  these  modiiScations 
is  chiefly  to  increase  the  opposability  of  the  various  constitu- 
ents of  the  hand.  The  flexible  articulation  of  the  digits  sup- 
plements the  significance  of  the  thumb  by  making  possible  a 
more  perfect  opposition  between  it  and  each  of  the  fingers  sep- 
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arately,  aod  also  allows  of  a  secondary  opposition  among  the 
digits  themselves,  less  adequate  indeed  than  the  primary  oppo- 
sition of  each  of  these  to  the  thumb,  but  still  of  much  impor- 
tance in  the  exploration  and  manipulation  of  objects.  The 
length  and  suppleness  of  the  fingers  permit  also  of  a  more  com- 
plete opposition,  by  flexion,  between  the  system  of  digits  and 
the  palm  of  the  hand. 

The  significance  of  these  various  modifications  in  relation  to 
the  development  of  Intelligence  lies  in  the  fact  that  the  process 
of  perception  is  elaborated  point  by  point  in  dependence  upon 
a  system  of  motor  reactions,  the  character  of  which  determines 
the  form  and  adequacy  of  one's  intuition  of  the  world.  Pure 
sensory  apprehension  does  not  exist;  since  that  interpretation 
of  sensation  through  which  the  construction  of  the  external 
world  takes  place  in  the  mind  can  proceed  only  on  the  basis  of 
specific  movements  called  forth  by  the  stimulus,  in  virtue  of 
which  the  connections  of  various  items  of  sensation  with  par- 
ticular experiences  of  movement  and  resistance  are  one  by  one 
established  through  actual  exploration  and  testing,  until  finally 
each  calls  to  mind  at  once  its  proper  associate,  and  the  field 
of  perception  becomes  a  system  of  intelligible  symbols  which  is 
instantly  and  correctly  interpreted. 

The  perceptual  world  as  it  is  presented  in  consciousness  at 
any  moment  is  thus  a  complex  product  which  can  have  arisen 
only  from  the  manifold  and  repeated  experiences  of  many  past 
moments  in  which  the  sensory  content  has  been  subjected  to 
experimental  variation  and  associated  with  specific  forms  of 
self-activity  and  its  objective  limitations.  The  more  variously 
we  have  reacted  upon  the  physical  world  the  more  full  of  mean- 
ing is  the  system  of  sensory  stimulations  which  it  affords,  and  the 
more  extensive  and  exact  our  discrimination  of  its  characteristics 
and  relations.  To  a  being  sensorially  perfect  but  incapable  of 
reaction  upon  its  environment  the  world  in  which  we  live  must 
remain  a  pure  phantasmagory  of  shifting  sensations,  a  dream 
not  of  things  but  of  impalpable  subjective  visions.  The  world 
becomes  real  to  us  only  in  so  far  as  we  are  active  in  relation  to  it. 

The  features  of  the  perceptual  world  which  the  senses  of  a 
given  animal  reveal  to  it  must  therefore  in  a  very  intimate 
&shion  be  dependent  upon  the  character  of  the  exploring  and 
manipulative  organs  with  which  it  is  furnished,  as  well  as  upon 
the  range  of  its  special  sensation.  The  mechanical  limitations 
placed  upon  its  reactions  are  at  the  same  time  conditions 
whidi  determine  the  form  and  extent  of  the  interpretation 
which  it  can  put  upon  the  sensory  impressions  wluch  it  re- 
ceives. Without  delicacy  of  the  sense  orgaii  itself,  that  is, 
without  those  structural  differentiations  of  its  surfaces,  in  virtue 
of  which  it  becomes  capable  of  responding  by  distinct  physio- 
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logical  reactions  to  a  multitude  of  minute  modifications  in  the 
stimuli  which  act  upon  it,  no  differential  reaction  would  of 
course  be  possible,  and  the  discrimination  of  objects  would 
fall  to  the  ground  from  the  lack  of  its  fundamental  basis;  but 
were  the  structural  development  of  the  sense  organ  never  so 
perfect,  it  would  still  be  functionally  useless  as  an  organ  of 
perception  so  long  as  the  refined  control  of  its  movements  re- 
mained in  abeyance.  One  cannot  imagine  a  clear  perception 
of  visual  form,  for  example,  to  exist  for  an  animal  incapable  of 
those  co-ordinated  eye-movements  by  which  the  contours  of 
objects  are  traced  and  retraced  with  exactness  and  facility. 

The  function  of  muscular  control  in  the  perception  of  ob- 
jects and  space  relations  is  not  limited  to  the  adjustments  of 
the  sense  organ  immediately  concerned.  A  part  of  scarcely 
less  significance  in  the  interpretation  of  sensations  of  sight 
and  hearing  is  played  by  the  exploring  movements  of  the 
limbs.  Here  again  the  mechanical  limits  placed  upon  the 
range  and  exactness  of  reaction  condition  the  translation  of 
visual  and  auditory  sensations  into  perceptions  of  sight  and 
hearing.  Imagine  any  degree  of  perfection  one  pleases  in  the 
optic  qualities  of  the  eye  in  an  animal  like  the  horse,  one  is 
still  utterly  unable  to  conceive  of  any  such  a  world  dawning 
upon  its  intelligence  as  that  which  is  presented  through  our 
own  senses.  The  mere  fact  of  the  callous  hoof  and  clumsy 
limb  is  an  impassible  barrier  to  an  understanding  of  the  subtle 
and  varied  impressions  which  we  have  supposed  the  eye  to  be 
capable  of  receiving.  With  a  physiologically  perfect  organ  of 
vision  the  innumerable  refined  modulations  of  form  and  sur- 
face of  which  vision  gives  us  instant  apprehension  would 
remain,  in  the  blank  gaze  of  the  brute,  an  unmeaning  confu- 
sion of  light  and  color.  Without  the  illuminating  touch  of 
the  mobile  and  sensitive  hand  the  shapes  of  the  solid  objects 
about  us  would  never  have  detached  themselves  from  the  gen- 
eral background  of  the  field  of  vision  and  arranged  themselves 
in  the  elaborately  figured  relief  in  which,  at  a  single  glance 
of  the  eye,  they  are  revealed  to  us. 

We  have  imagined  the  existence  of  an  organ  of  vision  physi- 
ologically well  developed  but  inadequately  provided  with 
mechanisms  of  motor  control.  Such  a  supposition  is,  however, 
historically  unwarrantable.  Under  the  conception  of  evolu- 
tion, whether  arising  from  the  inheritance  of  acquired  charac- 
teristics or  as  a  result  of  spontaneous  variations,  the  perpetua- 
tion of  a  particular  sensory  modification  depends  upon  the 
furtherance  it  affords  to  the  system  of  useful  reactions  which 
the  economy  of  life  comprises.  In  other  words  its  usefulness 
to  the  animal,  and  hence  its  conservation  as  a  character  of  the 
species,   is  based   upon  the    possibility  of  differential  reac- 
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tion  to  the  new  sensorial  qualities  to  which  its  appearance 
gives  rise. 

The  rank  of  the  varions  sensory  mechanisms  in  the  scale 
of  importance  as  perceptive  organs  will  be  found  intimately  de- 
pendent upon  the  character  of  the  apparatus  of  motor  control 
with  whidi  they  are  severally  provided.  The  physiological 
di£ferentiation  of  a  part  of  the  sensitive  body  surface  is  but  the 
first  step  in  the  elaboration  of  a  sense  organ.  For  any  real 
development  it  must  be  followed  by  isolation  from  the  general 
mass  of  the  body  and  provision  with  such  muscular  append- 
ages as  will  make  possible  independent  local  reaction  and  the 
variation  at  will  of  the  relation  of  the  sensory  surface  to  its 
sources  of  stimulation.  It  is  this  facility  and  precision  of  con- 
trol in  the  sensori- motor  apparatus '  which  lies  at  the  basis  of 
the  common  distinction  between  higher  and  lower  senses,  and 
gives  such  functional  superiority  to  sight  and  touch  over  taste 
and  smell.  The  development  of  bodily  control  in  the  form  of 
organic  adjustments  and  movements  of  exploration  conditions 
every  advance  in  the  mechanism  of  sensory  perception.  They 
probably  do  not  in  any  case  produce  those  modifications  in 
which  the  evolution  of  the  senses  consist,  but  their  adequacy 
or  insufficiency  affords  the  selective  environment  which  deter- 
mines whether  the  new  variations  shall  survive  or  perish.  The 
muscular  mechanisms  of  the  body  must  thus  undergo  pro- 
gressive development  if  useful  modifications  of  the  sensory 
areas  are  to  be  made  efficacious  in  the  evolution  of  intelli- 
gence. 

In  conclusion,  it  is  necessary  only  to  recall  to  mind  that  the 
process  by  which  the  hand  becomes  capable  of  fulfilling  its  ex- 
ploring and  interpretative  functions  does  not  consist  solely  in 
the  elaboration  of  its  architectural  features,  namely,  in  the  ac- 
quisition of  a  pliable  skin  and  flexible  members.  The  incor- 
poration of  these  modifications  depends  upon  a  parallel  devel- 
opment of  the  system  of  sensory  and  motor  nerves  supplying 
the  surfaces  and  articulations  of  the  hand.  Each  of  these 
sets  of  structures  is  indispensable.  Without  a  full  supply  of 
sensory  nerves  the  surfaces  of  the  hand  would  be  obtuse,  and 
refined  discrimination  of  the  features  of  objects  become  im- 
possible. The  insensitive  skin  would  interpose  itself  be- 
tween the  intelligence  and  its  object  like  an  impenetrable  veil. 

This,  however,  is  but  half  the  story  concerning  the  part 
which  the  sensory  nerveis  play  in  the  acquisition  of  knowledge 
in  regard  to  the  world  of  objects  and  space  relations.  These 
perceptions  depend  also  upon  sensations  deriving  from  the  pro- 
cess of  adjustment  itself,  and  not  due  to  the  nature  of  the  con- 
tact between  the  hand  and  the  surface  of  the  object  explored. 
It  is  to  these  kinaesthetic  sensations  chiefly  that  we  owe  our 
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knowledge  of  the  disposition  and  configuration  of  the  objects 
about  us.  The  limb  must  be  sensitive  within  as  well  as  with- 
out, in  tendons  and  articulatory  surfaces  as  well  as  throughout 
the  external  skin.  Without  this  refined  sense  of  position  and 
movement  the  world  might  present  to  us  a  seri^  of  experi- 
ences of  variously  textured  surfaces  but  scarcely  one  of  objects 
and  distances.  By  means  of  kinsesthetic  sensation  and  its 
residues  all  the  familiar  adjustments  of  our  bodies  are  made. 
To  the  exploring  hand  it  is  as  a  second  visual  sense  by  which 
the  pathway  of  perception  is  illuminated  and  the  space  rela- 
tions of  objects  recognized. 

Kinaesthetic  sensation  arises  of  course  in  connection  with 
passive  as  well  as  active  movements,  so  that  changes  in  the 
position  of  a  limb  brought  about  by  purely  external  agencies 
are  discriminated  with  a  fair  amount  of  exactness.  Its  char- 
acteristic function,  however,  appears  in  relation  to  voluntary 
reactions  and  their  systematic  co-ordination.  The  possibility 
of  linking  muscular  reactions  in  a  system  of  harmonious 
and  purposeful  movements  depends  upon  the  incoming  stream 
of  sensations  which  these  reactions  themselves  arouse.  The 
control  of  each  successive  movement  which  is  to  take  place  is 
conditioned  upon  the  sensing  of  the  adjustment  which  has  just 
occurred.  The  moment  this  system  of  resident  sensations  is 
eliminated  the  reactions  fall  back  into  the  primitive  chaos 
which  is  exhibited  in  the  impulsive  movements  of  the  infant, 
unless,  indeed,  they  be  directed  in  some  secondary  fashion,  as 
by  the  sense  of  sight. 

The  development  of  a  refined  system  of  motor  nerves  em- 
ploying a  sensitive  and  flexible  organ  under  the  direction  of 
kinsesthetic  sensation  forms  thus  the  internal  differentiation 
upon  which  the  progressive  adaptation  of  the  hand  in  the  ser- 
vice of  intelligence  depends.  Since  every  intellectual  advance 
is  conditioned  upon  the  possibility  of  realizing  in  concrete  form 
those  more  elementary  conceptions  from  which  it  proceeds,  it 
is  perhaps  not  too  much  to  say  that  the  hand,  through  which 
alone  this  embodiment  of  thought  and  purpose  is  mediated,  is 
of  all  bodily  members  the  most  human  and  most  noble;  and 
that  in  its  features  and  capabilities  is  symbolized  all  that  man 
has  achieved  in  his  long  upward  march  from  the  primeval  ooze. 
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London,  and  The  MacMillan  Co.,  New  York,  1902.  pp.  ziv  and  552. 

This  book  is  a  general  treatise  on  psychology,  "more  especially 
designed  for  the  use  of  students."  The  work  has  a  serious  mission, 
for  it  is  a  voice  raised  against  "the  amazing  backwardness  of  psychol- 
ogy" to  protest  that  not  only  have  "the  elementary  principles  of 
psvchology  ....  still  to  be  established;"  but  that,  "from  the 
scientific  point  of  view,  no  serious  attempt  has  yet  been  made  in  that 
direction."  It  "will  have  fulfilled  its  author's  purpose  if  it  accentu- 
ates the  need  of,  and  assists  in  establishing,  a  psychology  of  a  strictly 
scientific  character."  The  'amazing  backwardness  of  psychology'  is 
said  to  be  chiefly  due  "to  its  having  been  almost  exclusively  cultivated 
by  philosophers  or  those  philosophically  inclined."  To  this  general 
cause,  may  be  added  the  psychologists'  anxiety  "to  systematize  that 
which  they  had  not  previously  examined,"  the  substitution  of  hy- 
pothesis for  empirical  data,  the  admitted  failure  of  introspection  (!) 
and  the  erroneous  conception  of  experiment.  The  author's  'new' 
method  involves  minute  observation  completed  by  generalization.  It 
should  be  added,  however,  that  "psycholog3r,  jealously  separated  from 
physiology,  ....  cannot  supply  us  with  a  consistent  account  of 
the  facts  of  mind;"  hence  "it  is  in  neurology,  or  brain  science,  coupled 
with  introspection,  that  our  hope  ultimately  lies."  The  new  method 
is  not  to  be  confused,  the  author  explains,  with  that  used  by  "scholars 
of  the  psychological  laboratory."  "After  reviewing  what  is  practi- 
cally the  whole  field  of  psychophysics,"  he  draws  the  following  vivid 
picture  of  the  laboratory  and  its  work.  For  the  purpose  of  examining 
pevchological  facts  experimentally,  "laboratories  are  fitted  up,  con- 
taming  the  necessary  appliances.  All  the  customary  scientific  checks 
are  employed.  The  number  of  experiments  is  recorded,  as  well  as  the 
]>erson8  experimented  upon.  The  time  of  each  experiment  is  deter- 
mined by  electric  clocks  which  generally  mark  thousandths  of  a 
second  and  which  are  usually  stopped  by  pressing  a  button  on  which 
the  hand  already  rests.  In  short,  these  experiments  are  distinguished 
by  an  ingenuity  and  a  care  which  is  scarcely  exceeded  in  physical  in- 
quiries." The  picture  reveals  in  a  quaint  but  striking  way  the  methods 
and  the  limitations  of  the  artist.  Such  caricatures  of  the  laboratory 
have  almost  disappeared,  even  from  newspapers ;  one  hardly  expects 
them  from  the  cntic  of  psychological  systems. 

When  Mr.  Spiller*  drops  the  rOle  of  iconoclast  and  begins  to  write 
positively,  his  writing  greatly  improves.  He  offers  as  a  definition  of 
psychology  the  following  statement.  "Psychology  treats  of  the  nature 
and  the  satisfaction  of  those  distinctive  needs  which  are  connected 
with  the  central  nervous  system,  and  this  it  treats  of  in  systematic 
conjunction  with  the  system  of  sights,  sounds,  smells,  etc.,  which  are 
developing  concurrently,  i,  e,,  psychology  treats  of  the  needs  which 
arise  out  of  the  relations  of  the  various  systems  in  the  oiganism,  and 
out  of  the  relations  of  that  organism  to  its  enviroment."  The  'central 
needs'  with  which  psjrchology  deals  are  elsewhere  defined  as  "functional 
tendencies  inherent  m  the  central  system  under  the  particular  con- 
ditions of  any  moment."  These  needs  are  followed  by  processes  which 
tend  to  satisfy  them,  but  neither  the  need  nor  its  satisfaction  is  neces- 
sarily conscious.    "A  complete  psychology  would,  for  instance,  tell 
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us  what  is  the  effect  of  an  empty  stomach  on  the  nervous  system  and 
proceed  to  enumerate  the  physiological  changes  which  supervene 
until  the  requisite  food  reaches  the  stomach.  Some  of  these  changes 
would  be  represented  by  feelings,  sensations  and  ideas ;  but  the  over- 
whelming majority  of  them  would  not  be  shadowed  by  any  feelings 
which  were  directly  observable.  Thus  one  department  of  psychology 
would  trace  the  physiological  processes  connected  with  central  needs, 
while  another  would  deal  with  the  accompanying  facts  of  feeling.*' 

Now  it  is  from  the  point  of  view  of  these  central  needs  that  con- 
sciousness is  considered  throughout  the  book.  The  need  is  the  *stim- 
ulus*  to  any  given  consciousness ;  and  it  is,  moreover,  its  raison  d^Sire. 
Consciousness  is  representative  of  organic  function  and  can  properly 
be  understood  only  in  the  light  of  the  functional  tendencies  that  in- 
itiate, determine  and  control  it.  Instead  of  referring  to  'conscious- 
ness,' however,  the  author  usually  employs  the  term  'system,'  which 
he  defines  as  **any thing  g^ven  whatsoever,*'  i.  ^.,  a  sensation,  a  feeling, 
an  image,  a  train  of  thought  or  action,  or  what  not. 

Systems  once  set  into  activity  as  the  expression  of  needs  on  their 
way  to  satisfaction,  may  be  considered  from  several  points  of  view. 
(i>  Systems  as  distributed  {cXx.  ii),  t.  e.,  as  broken  up,  differentiated, 
in  attention,  without  which  a  system  exists  only  as  a  '*  vague  detail  less 
feeling."    Attention  is  synonymous  with  'neural  activity.*     "Its  total 

Jfuantfty**  is  constant  and  limited.  Distribution  of  systems  rests  there- 
ore  upon  distribution  of  neural  activity.  (2)  Systems  as  organized 
(ch.  iii).  Organization  takes  place  in  the  form  of  habit  and  under  the 
pressure  of  needs.  ''The  needs  of  our  nature  are  the  source  of  organ- 
ized trends  of  every  description,  as  indeed  of  every  task.  They  repre- 
sent a  definite  neural  sensibility  which  enables  the  work  to  proceed.** 
"All  habits  and  thoughts  are  more  or  less  organized  secondary  com- 
plexes." The  sanction  for  organization  is  found  in  its  economy.  "At- 
tention energy  is  limited  while  our  desires  tend  to  be  boundless." 
"Hence  a  struggle  for  the  field  of  consciousness  ensues,  as  a  result  of 
which  thought  is  simplified."  (3)  Systems  as  need-satisfying  (ch.  iv). 
Under  this  heading,  stand  various  effects  of  organization  and  economi- 
zation  upon  the  satisfaction  of  needs.  The  chapter  is  inconsequent 
and  rambling.  It  seems  to  be  the  most  convenient  place  in  the  book 
"to  talk  of  many  things."  The  author  dwells,  inter  alia^  upon  the 
terminus  ad  quern  as  a  factor  in  association  (</*.  Stout's  'continuity  of 
interest' ).  (4)  Systems  as  redeveloped  (ch .  v ).  Memory  is  considered 
as  'secondary*  systems  (reproductions)  which  play  a  part  in  the  satis- 
faction of  needs.  Mr.  Spiller  here  misses  the  opportunity  to  draw  the 
natural  functional  distinction  between  perception  and  memory  as  rest- 
ing upon  different  needs  and  different  modes  of  satisfaction.  (5)  Systems 
as  disturbed  (ch.  vi. ).  The  disturbance  of  systems  yields  pleasure  and 
pain  and  implies  a  decided  loss  of  neural  equilibrium,  accompanied 
by  a  temporary  disorganization  of  thought  and  action.  It  is  "an 
exceptional  state  which  has  to  be  met  in  an  exceptional  wav.*'  The 
disturbance  further  implies  a  fundamental  and  urgent  need  for  pro- 
tecting the  organism  'from  swift  disaster*  and  for  restoring  'neural 
tranquillity.'  But  pleasure  and  pain  are  not  the  sole  or  even  the  usual 
determinants  of  thought  and  action.  Thought  and  action  are  deter- 
mined by  'our  organized  needs,*  in  general,  which  "normally  realize 
themselves  according  to  inherited  and  acquired  inclinations,  and  not 
as  the  result  of  disturbances."  In  the  author's  collected  "opinions  of 
psychologists**  on  affective  theory,  one  misses  the  names  of  Wundt, 
Munsterberg,  Ktilpe,  Meynert  and  Lehmann.  Here,  as  elsewhere 
in  the  volume,  there  is  a  lack  of  perspective.  (6)  Systems  as  need- 
determined  (oh,  vii ).  This  chapter  contains  the  main  thesis  of  the  book; 
i,  e.,  that  "psychology  only  knows  of  needs  and  the  process  by  which 
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these  needs  satisfy  themselves."  It  also  contains  an  account  of  'will' 
as  expression  of  organized  needs  pressing  for  fulfillment.  The  present 
writer  was  disappointed  that  a  frankly  functional  account  of  will  should 
have  been  satisfied  with  a  superficial  classification  of  needs  into 
•perennial,*  'periodic,*  'personal,*  'peculiar,*  'political*  and  'passing.* 
The  list  is  also  incomplete,  closely  as  it  presses  the  limits  01  allitera- 
tion. One  looks,  moreover,  for  a  more  exact  and  searching  inquiry 
into  how,  in  particular,  needs  are  satisfied, — for  a  description  of  the 
need  as  it  actually  works  itself  out.  (7)  Systems  as  unified  (ch.  viii). 
This  chapter  includes  a  series  of  little  essays — most  of  them  immature 
or  inadequate — on  subjects  connected,  nearly  or  remotely,  with  the 
author's  theory  of  monism,  the  monism  of  the  school  of  'Immanence.* 

Chapter  viii  closes  the  part  of  the  volume  devoted  to  'general  analy- 
ses.' The  next  three  chapters  are  brought  under  the  somewhat 
ambiguous  Spencerian  rubric,  'special  syntheses.*  They  discuss  the 
dependency  of  the  individual  Cespecially  the  genius)  upon  social  en- 
vironment, and  the  organization  of  character  through  needs  {Systems 
as  individualized,  ch.  ix);  the  various  levels  of  psychophysical  activity, 
hard  thinking,  casual  thought,  dreams,  hallucinations,  the  animal 
consciousness,  etc.  {Systems  as  classified,  ch.  x);  and  sesthetic  appre- 
hension as  dependent  upon  a  specific  need  furnished  by  the  attention 
{Systems  as  attention-determined,  ch.  xi).  The  volume  closes  with  a 
brief  and  succinct  summary  of  the  whole  treatise. 

Throughout  the  work  just  outlined,  the  author  displays  a  happy 
gift  of  introspection.  His  pa^es,  are,  as  a  result,  rich  in  illustrative 
material,  for  which  psychologists  of  every  school  (save  only  those  few 
who  taboo  introspection,  interrogating  by  preference  their  apparatus 
instead  of  their  observers)  will  be  grateful.  If  one  were  to  pass  a 
general  criticism  upon  Mr.  Spiller's  use  of  this  material,  one  would 
say,  however,  that  he  employed  it  too  little  by  way  of  illustration  and 
too  much  by  way  of  inductive  proof.  Take  two  instances.  On  the 
basis  of  casual  observation  of  three  orang-outangs  who  were  watched 
"a  few  times  for  several  hours  together,"  the  author  makes  the 
sweeping  assertion  that  "we  are  therefore  justified  in  stating  that  at 
least  one  species  besides  the  human  possesses  intelligent  thought 
determined  by  a  continuous  and  equal  current  of  neural  energy,"  and, 
further,  that  "the  various  capabilities  of  the  higher  animals  differ 
only  in  trifling  details."  Again,  casual  observation — by  no  means 
carefully  made— K>f  the  visual  after-image  leads'  to  general  inductions 
regarding  the  conscious  effects  of  retinal  stimulation.  Think  of  the 
years  of  serious  painstaking  work  spent  upon  the  after-image,  and  then 
consider  the  value  of  a  few  uncontrolled  observations!  Who  would 
expect  a  student  of  physics  to  learn  the  laws  of  mechanics  or  of  optics 
with  such  appliances  as  "a  red  table  cloth  and  a  lamp  with  a  green 
shade  ?"  The  author  fails  to  realize  that  the  science  of  mind  is  as  far 
removed  from  popular  psychology  as  physics  is  from  parlor  magic.  The 
viciousness  of  such  teaching  is  not  to  be  condoned,  in  spite  of  such 
guileless  and  humane  recommendations  as  that  the  student  himself 
observe  and  "experiment  with  domesticated  animals  carefully  avoid- 
ing any  unkind  ness." 

Mr.  Spiller,  in  attempting  to  introduce  a  new  method  and  to  remodel 
the  psychological  system,  has  proposed  to  himself  a  difficult  task. 
The  way  of  the  revolutionist  is  hard,  especially  if  the  revolutionist, 
by  wholesale  denunciation  of  standard  work,  provoke  the  charge  of 
rash  amateurism.  The  psychological  value  of  the  book  lies  neither 
in  its  iconoclastic  proposals  nor  in  its  method  (which,  in  so  far  as  it 
has  scientific  value,  is  not  new)  but  in  its  point  of  view.  It  is  the  most 
frankly  and  consistently  'functional*  psychology  yet  written.  An 
'activity'  psychology  always  invokes  some  extra-psychological  aid, 
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whether  from  'unconsions  ideas,*  or  'association/  or  'dispositions/  or 
a  *self/  or  a  set  of  physiological  functions.  Our  author  has  chosen  to 
appeal  to  biology ;  to  make  consciousness  a  part  of  the  response  to,  the 
reaction  upon,  a  need,  an  unfulfilled  function  of  the  organism.  The 
particular  physiological  powers  invoked,  the  appeal  to  'inmost  nervous 
centres,'  to  'neural  momentum,'  'inclination,'  'disturbance,'  etc.,  will 
hardly  pass  unchallenged  by  the  physiologist,  but  the  general  pro- 
cedure is  legitimate  and  leads,  moreover,  to  interesting  and  valuable 
results — if  only  these  results  be  not  confused  with  psychology  as  a 
whole.  It  leads  to  valuable  results  because  consciousness,  considered 
as  a  set  of  functions,  performs  at  least  a  part  of  its  work  in  the  ser- 
vice of  the  organism  and  if  it  is  thus  considered,  entirely  without 
reference  to  the  organism,  the  functions  lose  much  of  their  signifi- 
cance. 

Mr.  Sptller's  conception  of  consciousness  as  habitual  function  is 
deserving  of  notice.  For  him,  consciousness  appears,  not  in  a  moment 
of  organic  hesitation  or  indecision,  where  organization  is  insufficient 
for  a  presented  emergency,  but,  on  the  contrary,  as  the  expression  of 
a  ready-made  and  preformed  process  of  reaction.  Thinking  is,  on  this 
theory,  habituated  reaction,  and  not  essentially  new  adjustment  or 
even  delayed  adjustment.  '*To  act  as  we  have  acted  before,  is  normal 
to  all  life,"  and  "thought  is  the  reproduction  of  what  is  relevant."  It 
is  not  easy  to  reconcile  this  position  with  the  commonly  accepted  view 
which  correlates  consciousness  with  readjustment,  makes  delayed 
reaction  responsible  for  mental  development,  and  discovers  in  learn- 
ing the  criterion  of  mind  {cf.  W.  James,  Psychology ^  I,  142 ;  M.  F. 
Washburn,  Phil.  Rev.,  XIII.  622). 

The  psychology  of  TP^e  Mind  of  Man^  may  be  called  'reactionism' 
in  contradistinction  to  'representative  atomism.'  In  place  of  direct 
psychophysical  analysis,  it  offers  a  series  of  combined  'systems'  which 
appear  as  functional  adjustments.  Thought  and  action  come  as  the 
answer  to  certain  needs  that  have  been  laid  upon  the  organism  by  the 
conditions  of  life.  Reactionism^-especially  interesting  at  present 
because  of  its  relation  to  pragmatic  doctrine — and  atomism  imply 
complementary  procedures  in  psychology.  The  former  deals  with  psy- 
chophysical responses  to  organic  demands;  the  latter  analyzes  con- 
sciousness into  'elements,'  which  it  correlates  with  relatively  simple 
forms  of  physical  stimulus.  The  one  emphasizes  organic  conditions  of 
mind;  the  other,  extra-organic  conditions.  The  one  refers  consciousness 
back  to  functional  habits  of  response ;  the  other  refers  consciousness 
back  to  a  world  of  physical  objects  playing  upon  the  sensitive  organ- 
ism. The  one  emphasizes  activity ;  the  other  analysis.  The  one  exalts 
organic  tendency  to  the  neglect  of  external  influence;  the  other  exalts 
physical  causes  and  conditions  to  the  neglect  of  organic  and  organized 
response.  Only  a  synthesis  of  the  two  positions  can  give  a  complete 
and  adequate  account  of  mind  whether  of  man  or  of  any  other  con- 
scious creature. 

Mr.  Spiller  has  added  to  his  book  a  good  index  and  an  extensive 
bibliography  which  is,  however,  neither  complete  nor  representative 
of  the  whole  field  of  psychological  literature. 

Cornell  University.  I.  M.  Bentley. 

Principles  of  Physiological  Psychology  by  Wilhelm  Wundt;  translated 
from  the  fifth  German  edition  by  Edward  Bradford  Titchenbr; 
Vol.  I,  pp.  xvi+347*  London:  Swan  Sonnenschein  and  Co.;  New 
York:    The  Macmillan  Co.,  1904.    Price  I3.00. 

The  debt  of  English  speaking  psychologists  to  Prof.  Titchener,  al- 
ready considerable,  has  been  materially  increased  by  the  publication 
of  the  first  volume  of  his  translation  of  Wundt's  monumental  Grund" 
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zUge  der  physiologischen  Psychologie,  Translation,  to  a  man  capable 
of  good  origiDal  work,  is  a  heavy  and  sometimes  unjustifiable  sacri- 
fice, but  Wundt  easily  accessible  to  any  one  who  can  read  English  is 
something  worth  considerable  sacrifice  and  something  for  which  the 
translator's  colleagues  will  not  fail  to  be  grateful. 

That  we  have  not  had  a  translation  long  ago  is  not  Prof.  Titchener's 
fault.  In  1890-91  he  had  already  completed  one  of  the  third  edition, 
but  not  before  a  fourth  was  in  prospect.  In  1899  again  a  complete 
translation  of  the  fourth  edition  was  given  over  in  view  of  the  present 
fifth  edition.  The  translation  now  published  is  a  fresh  one  of  the  en- 
tire work,  the  others  having  been  wholly  discarded.  Such  an  experi- 
ence is  hard  for  the  translator,  but  gets  its  reward  in  the  quality  of 
the  final  product. 

The  original  fifth  edition  of  the  Grnndziige  consists  of  three  volumes 
(pp.  553,  686,  796)  and  an  index  (pp.  134).  The  first  volume  of  the 
translation  covers  338  pages  of  Vol.  I  oif  the  original,  embracing  the 
^^Introduction"  and  'Tart  I:  On  the  Bodily  Substrate  of  the  MenUl 
Life,*'  tofi^ether  with  a  ten-page  section  on  "Pre-psycholoeical  Con- 
cepts" which  is  found  in  the  fourth  edition  but  not  in  the  fifth,  and  a 
volume  index  of  names  and  subjects. 

As  a  matter  of  course  the  work  has  been  carefully  and  conscientious- 
ly done.  In  point  of  training,  experience  and  sympathy  Prof.  Titch- 
ener  is  uniquely  fitted  for  his  task.  Translator's  footnotes  have  been 
added  sparingly:  in  some  cases  for  the  special  rendition  of  difficult 
terms,  in  others  for  references  to  English  versions  of  works  cited 
{e.  g.i  to  Jowett's  Plato),  in  still  others  for  bringing  the  statements  of 
the  text  into  harmony  with  recent  discoveries  in  embryolo^^y  and  neu- 
rology. Perhaps  the  utter  impossibility  of  turning  Wundt's  German 
into  intelligent  English  by  a  literal  translation,  perhaps  the  enforced 
revisions  of  the  English  version,  perhaps  the  translator's  veteran 
skill,  perhaps  all  of  them  together,  have  made  the  style  less  angular 
than  that  of  Kiilpe's  manual  some  years  ago,  and  therefore  much 
pleasanter  reading — a  point  of  no  small  importance  in  a  work  of  this 
kind. 

It  is  hardly  necessary  to  add  that  the  psychologist  who  has  not 
already  facile  use  of  a  copy  of  the  original  should  possess  himself  of 
the  translation,  even  if  he  should  have  to  suspend  his  subscription  to 
the  American  Journal  to  purchase  it !  E.  C.  S. 


PSYCHIATRY. 
Dr.  Isador  H.  Coriat. 

RECENT    UTKRATURE    ON     THE    PATHOLOGY    OF    DEMENTIA 

PRECOX. 

The  feeling  that  there  must  exist  an  anatomical  basis  for  the  pro- 
duction of  various  psychoses,  will  perhaps  explain  the  recent  studies 
devoted  to  this  ena  in  dementia  prsecox.  Kahlbaum  has  already  re- 
ported at  length  the  results  of  seven  autopsies  in  katatonia,  in  which 
the  microscopic  examination  was  negative,  while  Alzheimer  and  Nissl 
in  the  same  disease  found  a  neuroglia  increase,  especially  in  the  deep- 
er layers  of  the  cortex.    W.  R.  Dunton  (American  Journal  of  Insanity, 
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Jan.,  1903),  made  an  exhaustive  examination  of  the  central  nervous 
system  in  a  case  of  the  katatonic  form  of  dementia  prsecox  of  fonr 
jears'  duration,  with  death  from  pulmonary  tuberculosis.  The  cra- 
nial bones  were  thickened  and  the  dura  free.  The  cortex  was  firm  and 
of  even  consistency,  but  in  the  right  h^niisphere  the  episylvian  sul- 
cus was  found  to  be  markedly  developed,  while  the  paracentral  convo- 
lutions were  noticeably  narrow.  Sections  from  the  frontal,  temporal, 
paracentral,  Broca's,  the  anterior  and  posterior  central  convolutions, 
cuneus,  hypophysis,  angular  gyrus,  caudate  and  lenticular  nuclei, 
facial  area,  cerebellum,  lumbar  and  dorsal  cord  and  the  spinal  ganglia 
disclosed  the  following  findings.  Slight  cell  changes  were  found 
everywhere,  being  most  marked  in  the  first  frontal  convolution. 
These  changes  consisted  of  central  chromatolysis,  a  slight  degree  of 
pale  yellow  piementation,  slight  cell  atrophy,  dislocation  and  swell- 
mg  of  the  nucleus  and  folding  of  the  nuclear  membrane.  The  deeper 
layers  seemed  to  be  mostly  affected.  Phagocytosis  was  well  marked 
and  there  was  slight  increase  of  neuroglia  nuclei,  but  no  changes  in 
the  meduUated  fibres  and  no  marked  vascular  changes.  Drawing  his 
conclusions  from  the  study  of  this  one  case,  the  writer  says,  *'The 
positive  findings  are  suggestive  and  seem  to  me  to  indicate  the  lines 
upon  which  further  research  can  be  best  carried  out  for  future  study 
of  this  class  of  cases." 

Dunton's  second  paper  (American  Journal  of  Insanity,  April,  1904) 
lelates  to  the  case  of  a  female,  aet.  47,  with  a  tubercular  heredity. 
There  was  increasing  dementia  and  rapid  and  extreme  emaciation,  the 
weight  in  8  months  aecreasing  from  100  to  90  lbs.  A  few  days  before 
death  there  were  noticed  muscular  movements,  general  coarse  tremor 
and  at  times  clonic  movements  of  the  extremities.  The  dura  was  ad- 
herent over  the  region  of  the  first  frontal  convolutions;  the  brain  was 
symmetrical,  the  convolutions  somewhat  atrophied  and  there  was 
engorgement  of  the  vessels.  The  specimens  for  histological  examina- 
tion were  taken  from  the  same  regions  as  in  the  first  case.  The  cells 
in  the  cortex  showed  the  following  changes ;  increased  pale  yellow 

Sigment,  frequent  central  chromatolysis,  cell  often  swollen,  atrophied, 
isplaced  ana  distorted  nuclei.  In  the  cerebellum,  there  was  a  de- 
crease of  the  Pnrkinje  cells,  which  were  distorted  and  atrophied  and 
had  a  granular  appearance,  while  the  nuclei  were  distorted.  "Ghost 
cells"  were  present.  There  was  an  increase  of  the  tangential  fibres ; 
the  neuroglia  sections  were  unsuccessful,  but  an  increase  of  neuroglia 
nuclei  was  observed  by  other  stains.  In  using  the  polychrome  stain, 
the  white  matter  on  decolorization,  retained  its  color  longer  than  the 
cortex,  and  this  indicated  to  the  author  some  unusual  chemical  change 
in  the  brain. 

Prom  his  study  of  these  two  cases,  and  from  the  literature  reviewed 
in  the  papers,  the  author  considers  that  the  pathology  of  dementia 
prsecox  is  being  established.  The  nerve  cells  m  the  cortex  diminish 
in  dementia  as  in  idiocy,  with  possible  changes  in  their  orientation. 
He  inclines  to  the  hazy  auto-intoxication  hypothesis,  as  the  possible  • 
etiological  factor  concerned  in  these  changes.  These  chromatolytic 
cell  changes  described  by  Dunton  are  by  no  means  constant  or  pathog- 
nomonic for  dementia  prsecox.  They  have  been  found  in  a  multitude 
of  other  conditions ;  general  paralysis,  delirium  tremens,  facial  paraly- 
sis, Landry's  paralysis,  alcoholic  neuritis,  tetanus,  typhoid  fever, 
pellagrous  insanity,  phosphorus  poisoning,  fish  poisoning  with  grave 
gastro-intestinal  symptoms,  carcinoma  in  the  vagus  nucleus,  in  diph- 
theria, and  in  various  terminal  delirious  and  depressive  states.  This 
last,  when  associated  with  emaciation,  diarrhea,  cachexia,  motor  weak- 
ness and  twitchings  or  rigidity,  may  form  the  terminal  complex  of  any 
primary  mental  disorder.  It  may  occur  in  dementia  prsecox,  but  is  found 
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especially  in  those  psychoses  around  the  climacteric  period,  and  this 
end  symptom-complex  is  termed  central  neuritis  by  Dr., Adolf  Meyer. 
The  cell  changes  in  these  cases  (chromatolysis,  "axonal  reaction"), 
are  associated  with  degeneration  of  their  corresponding  sets  of  fibres. 
In  both  of  Dunton's  cases  th^re  was  extreme  emaciation,  while  in  the 
second,  there  was  noted  tremor  and  clonic  movements  of  the  extremi- 
ties a  few  days  before  death.  The  cell  changes  in  both  these  cases, 
therefore,  are  in  harmony  with  the  clinical  and  anatomical  pictnre  of 
central  neuritis ;  the  process  is  a  terminal  one  merely,  neither  the  re- 
sult nor  the  underlying  cause  of  the  psychosis  itself,  but  modified  by 
an  intercurrent  disorder.  In  one  of  our  own  cases  of  typical  central 
neuritis,  a  careful  examination  of  the  urine,  both  chemically  and 
physiologically,  failed  to  reveal  any  toxic  products. 

Lubouchine  (Modifications  anatomo-pathologiques  de  V  ecorcecere- 
brale  dans  deux  cas  de  D^mence  Precoce,  Journal  de  Neuropathologie 
et  de  Psychiatric  du  nom  S.  S.  Korsakoff,  1902,  livre  1-2.  P.  61-72)  in 
two  cases  of  dementia  prsecox  finds  atrophy,  and  pigmentary  and 
fatty  degeneration  of  the  cells,  some  disappearance  and  degeneration  of 
the  tangential  and  subcortical  fibres,  enlargement  of  the  peri-vascular 
spaces,  proliferation  of  neuroglia  in  the  molecular  layer,  in  the  layer 
of  the  small  pyramidal  cells  and  around  the  blood-vessels. 

Bridier  (Bssai  sur  P Anatomic  Pathologique  des  D^mences.  Th^se 
de  Lyon,  1902),  states  that  in  whatever  form  of  dementia,  the  lesions 
in  the  cortex  are  practically  the  same,  and  involve  the  nerve  cells,  the 
supporting  tissue  and  the  vessels.  These  lesions  consist  of  fatty  and 
pigmentary  degeneration,  central  chromatolysis,  division  of  the  cell 
nucleus,  and  later  atrophy  of  the  cell  body.  There  was  also  prolifer- 
ation of  the  neuroglia  in  the  layer  of  pyramidal  cells,  appearance  of 
migratory  elements  and  arterio-sclerosis  of  the  blood  vessels. 

Klippel  and  L'  Hermitte  (D^mence  Precoce,  Anatomic  Patholo- 
gique et  Pathogenic,  Revue  de  Psychiatric  et  de  Psychologic  Bxperi- 
mentale.  Pev.,  1904.  No.  2)  examined  four  cases  of  dementia  prsecox 
for  the  size  of  the  cell  bodies,  drawing  and  measuring  a  fixed  number 
of  pyramidal  cells  in  the  motor  zones  and  association  centres.  They 
found  some  anomalies  of  the  fissures,  absence  of  vascular  changes 
and  no  neuroglia  increase,  the  cells  of  the  frontal  cortex  and  the  py- 
ramidal cells  were  smaller  than  normal  and  showed  marked  chroma- 
tolysis and  pigmentation  with  dislocation  of  the  nucleus.  In  two  cases 
ass^^metry  of  the  cerebellum  was  noted.  The  atrophy  of  the  cells  was 
limited  mostly  to  the  association  centres,  and  the  various  changes 
were  looked  upon  as  the  result  of  long  continued  but  rather  weak 
pathogenic  agents,  of  an  unknown  nature. 

It  seems  to  us  that  these  few  cases  are  far  from  establishing  any 
definite  anatomical  basis  for  dementia  prsecox,  and  do  not  explain  the 
characteristic  symptomatology  of  this  disease.  Besides,  the  group  is 
a  wide  one  and  there  is  some  uncertainty  whether  we  are  dealing  with  a 
clinical  entity,  and  further  observation  may  establish  independent 
subdivisions.  Until  then  our  efforts  are  premature,  we  are  not  justi- 
fied in  drawin|[  an  anatomical  conclusion,  or  endeavoring  to  establish 
an  organic  basis  for  the  disease.  The  recent  isolation  ofa  specific  mi- 
cro-organism from  the  blood  in  katatonia,  needs  only  to  be  mentioned, 
to  perceive  it's  absurdity.  Possibly  physical  chemistry  or  the  appli- 
cation of  the  side-chain  theory  may  throw  some  light  on  the  question. 

GANSER'S  SYMPTOM. 

This  is  one  of  the  interesting  questions  of  contemporary  psychiatry. 
Ganser  first  published  his  observations  on  random  replies  in  1897,  and 
since  then  there  has  arisen  much  discussion  as  to  whether  these  re- 
plies are  of  a  hysterical  or  katatonic  nature.    Ganser  looked  upon 
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it  as  a  hysterical  symptom,  Raecke  thought  it  to  be  merely  a  stigma 
of  hysteria,  Nissl  as  katatonic  negativism,  while  more  recently  Hen- 
neberg  (Ueber  das  Gansersche  Symptom. — Allg.  Zeit.  f.  Psychiatric. 
Bd.  LXI,  H.  5, 1904) ,  in  a  record  of  thirteen  cases  showinj^r  absurd  replies 
found  that  the  syndrome  occurred  not  only  in  hysterical  stupor  and 
dreamy  states,  but  also  in  manic  conditions,  melancholia  and  demen- 
tia prsecox.  The  most  striking  thing  is  the  absolute  absurdity  of  the 
replies,  even  to  the  most  simple  questions,  the  names  of  familiar  ob- 
jects or  in  simple  calculation.  The  patient  listens  attentively,  under- 
stands the  question,  tries  hard  to  give  a  correct  answer,  but  in  spite 
of  himself  the  replies  astonish  us  by  their  absurdity.  A  few  details  of 
a  case  from  Henneberg's  series  (Case  13),  may  perhaps  serve  to  make 
this  more  clear.  How  many  legs  has  a  dog?  "Five  legs.*'  A  horse? 
**Al80  five.*'  A  crow  ?  **I  have  not  seen  any."  A  sparrow  ?  **It  has 
also  four  feet.'*    2X2?=**5.**    2X2?=«'6."    2X5?=**8." 

Soukhanoff  has  given  a  very  excellent  r^um6  of  the  entire  ques- 
tion (Sur  la  Syndrome  de  Ganser  on  de  Symptomo-Complexus  des 
Reponses  Absurdes,  Rev.  Neurol.,  Ann.  XII,  No.  17.  Sept.  15, 1904). 
According  to  him,  this  syndrome  difiEers  from  cases  of  mental  con- 
fusion, where  the  replies  are  absurd,  in  that  they  are  few  in  number. 
He  believes  it  to  be  part  of  the  category  of  hysterical  disorders,  but 
believes  it  may  also  accompany  dementia  prsecox.  Cases  which  show 
the  syndrome  do  not  terminate  by  recovery,  but  evolve  towards  a 
psychic  state  of  doubtful  prognosis,  not  necessarily  deterioration,  as 
no  case  of  hysteria  deteriorates.  It  is  an  associational  disorder,  and 
when  the  patient  starts  to  reply,  ideas  of  another  order  suddenly 
surge  up  in  his  consciousness.  In  hysterical  paralysis,  one  often  ob- 
serves a  loss  of  function  of  isolated  muscles,  simulating  an  organic 
lesion,  and  in  Ganser*s  syndrome  we  have  a  partial  analogue,  but  it 
takes  place  in  the  association  apparatus,  it  is  a  partial  memory  disor- 
der, a  disorder  of  the  superior  logical  mechanism.  The  question  of 
simulation  in  medico-legal  cases,  where  random  replies  are  given  in 
an  otherwise  connected  production,  is  also  of  special  importance. 

Description  of  the  Brains  and  Spinal  Cords  of  Two  Brothers.  Dead  of 
Hereditary  Ataxia,  (Cases  XVIII  and  XX  of  the  series  in  the 
family  described  by  Dr.  Sanger  Brown  with  a  Clinical  Introduc- 
tion by  Dr.  Sanger  Brown.)  By  Lewbi*Lys  F,  Barker.  Decen- 
nial Publications  of  the  University  of  Chicago,  1903. 

The  clinical  report  of  the  series  was  first  published  in  1892,  and  two 
of  the  histories  are  here  reproduced  in  detail  with  the  symptoms  that 
have  since  appeared.  In  addition,  a  short  r^sum^  of  the  symptoma- 
tology of  the  disease  is  given.  The  anatomical  findings,  es]3ecially 
the  description  of  the  convolutions  and  sulci  of  the  two  brains,  are 
given  in  great  detail,  not  only  on  account  of  the  rarity  of  the  condi- 
tion, but  as  the  cases  afforded  an  excellent  opportunity  for  the  topo- 
graphical comparison  of  the  brains  of  two  brothers.  The  summary  of 
these  two  cases  shows  the  brains  and  cords  to  have  been  relatively 
small,  the  cerebral  cortex  was  well  fissured  and  showed  no  deviations 
from  the  normal  type.  In  the  cord,  measurements  showed  an  abnor- 
mal ratio  between  the  areas  of  gray  and  white  matter,  as  revealed  in 
cross  sections.  There  was  a  marked  degeneration  of  the  gray  and 
white  matter  of  the  spinal  cord,  medulla  and  cerebellum  and  involved 
chiefly  the  cells  and  fibres  of  the  centripetal  paths.  In  the  cord,  there 
was  an  increase  in  ^lia  tissue.  It  is  hoped  in  a  future  paper  to  enter 
more  fully  into  a  discussion  of  the  relation  of  the  lesions  to  the  clini- 
cal symptoms.  The  paper  is  illustrated  with  twelve  plates,  compris- 
ing in  all  forty-six  figures  of  great  typographical  excellence. 
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An  Experimental  Study  of  the  Physiological  Accompaniments  0/ 
Feeling, — L.  P.  BoGGS,  Psjchological  Review,  Vol.  XI,  Nos.  4-5, 
pp.  223-248. 

This  is  the  result  of  studies  made  for  the  purpose  of  testing  Dr. 
Max  Brahn's  tridimensional  theory  of  feeling.  Marey*s  sphygmc^raph 
and  the  pneumograph  were  used.  The  writer  concluaes  as  follows: 
Strain  is  accompanied  by  a  decrease  in  the  length  of  the  pulse  curve, 
while  the  dicrotic  wave  becomes  lower.  Relaxation  is  accompanied 
by  an  increase  in  the  pulse  length  and  a  heightened  dicrotic 
wave.  The  state  of  attention  is  accompanied  by  a  feeling  of  concen- 
tration, partaking  of  the  nature  of  strain,  and  has  parallel  physiologi- 
cal processes  resembling  those  of  strain  and  relaxation,  but  the  char- 
acteristics are  less  marked.  The  breathing  in  both  the  feeling  of 
strain  and  relaxation  is  more  rapid,  regular  and  shallow  than  in  an 
indifferent  state.  Pleasantness  is  accompanied  by  a  larger  and  higher 
pulse  curve ;  unpleasantness  by  the  reverse.  Excitement  and  repose 
are  accompanied  by  less  marked  changes  in  the  vaso-motor  system 
than  the  other  feelings  and  with  practically  no  change  in  the  pulse 
frequency.  The  excitement-strain  feeling  shows  characteristics  of  the 
curves  of  both,  while  the  excitement-pleasure  feeling  is  pretty  con- 
stant in  showing  a  lengthened  and  heightened  curve.  The  curves  for 
excitement-unpleasantness  have  no  constant  characteristics.  Repose- 
unpleasantness  is  accompanied  by  no  constant  marked  characteristics, 
but  unpleasantness-repose  is  accompanied  usually  by  a  shorter  and 
decidedly  lower  pulse  curve.  When  the  feelings  are  mixed,  pleasant- 
ness and  unpleasantness  do  not  appear  until  after  those  of  excitement 
and  repose.  The  time  of  the  appearance  of  the  feeling  of  strain  de- 
pends on  the  the  time  it  takes  for  the  concentration  of  the  attention 
to  the  stimulus.  Sometimes  it  appears  almost  at  once,  and  again  two 
or  three  pulses  later.  When  it  appears  in  a  mixed  feeling,  it  comes 
later  than  in  the  others.  The  rhythm  in  the  pulse  lengths  which 
correspond  roughly  to  the  act  of  breathing,  tends  to  disappear  during 
states  of  attention  and  the  more  so  the  stronger  the  feelit;g  of  strain 
and  relaxation  or  of  concentration.  [Work  much  along  the  same 
lines  has  been  conducted  by  Sommer  (Beitrage  zur  psych iatrichen 
Klinik.  Bd.  I.  H.  3.  Nov.  ^,  1902)  on  the  measurements  of  the  motor 
accompaniments  of  psychical  states  and  by  N.  Hirschberg  (Ueber 
die  Beziehungen  psychischen  Zustande  zum  Kreislauf  and  zur  Ath- 
mung,  St.  Petersberg  Med.  Wock.,  1903.,  No.  2).  The  latter,  as  the  re- 
sult of  elaborate  experiments  on  normal  individuals  and  in  those 
suffering  with  mental  disease,  found  that  every  mental  state,  whether 
normal  or  abnormal,  was  associated  with  characteristic  changes  in  the 
pulse  and  respiration.] 

Lectures  on  Clinical  Psychiatry,  Emii*  Kraspbi^in.  Translated  by 
Thomas  Johnstone.    London,  Bailli^re,  Tindall  and  Cox.    1904. 

This  is  a  translation  of  the  Einfiihrung  in  die  Psychiatrische  Klinik, 
and  it  forms  an  excellent  clinical  companion  to  the  Lehrbuch.  Cer- 
tainly, for  the  novice,  who  wishes  to  obtain  an  insight  into  clinical 
psychiatry,  it  is  to  be  preferred  to  the  larger  text  book.  The  work 
comprises  in  all  thirty  lectures,  and  includes  all  the  forms  of  mental 
disease.  The  cases  selected  for  demonstration  and  discussion  are  not 
of  a  very  complex  type,  in  order  to  more  clearly  elucidate  the  peculiar 
symptomatology  ana  differential  diagnosis  of  each  form  of  mental 
disease. 

Das  Delirium  Alcoholicum  Febrile  Magnan^s,  Dr.  Ai«zhbimbr.  Cen- 
tralblatt  fiir  Nervenheilkunde,  Bd.  XXVII,  No.  174,  July,  1904. 

Alzheimer  has  observed  three  cases  among  160  of  alcoholic  delirium. 
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All  were  schnapps  drinkers  and  the  mental  symptoms  followed  an 
early  and  serions  epileptiform  attack,  the  temperature  rising  to  41.8^ 
C.  and  death  supervened  in  several  hours.  The  clinical  picture  was 
that  of  a  severe  delirium  with  marked  motor  restlessness,  clonic 
spasms  of  the  limbs,  ataxia,  paraphasic  speech  disturbances,  heart 
weakness  and  cyanosis.  At  autopsy  there  was  found  cirrhosis  of  the 
liver,  fatty  degeneration  of  the  kidneys,  degeneration  of  the  Betz  and 
Purkinje  cells,  slight  neuroglia  proliferation,  small  cortical  hemor- 
rhage and  grave  alterations  of  the  capillaries,  but  no  traces  of  any  in- 
flammatory process. 

Un  Cas  D'Amnesie  Continue  Avec  Asymbolie  Tactile^  Complique 
D'Autres  Troubles.  B.  Bourdon  and  M.  Didb.  L'Annde  Psy- 
chologique,  1904.     pp.  84-T15. 

The  authors  relate  a  very  valuable  and  interesting  case  of  tac- 
tile asymbolia,  and  it  may  be  well  in  this  connection  to  call  atten- 
tion to  Liepmann's  famous  case  of  one-sided  aprazia  (motor  asym- 
bolia), since  it  has  lately  come  to  autopsy.  (Das  Krankheitsbild  der 
Apraxie  motorischen  Asymbolie,  auf  Grund  eines  Falles  von  einseitiger 
Apraxie.  Monat.  f.  Psychiatrie  und  Neurologic.  Bd.  VIII.  H  i,  2,  3, 
1900.)  Bourdon  and  Dides's  patient  was  a  man  54  years  of  age,  with  a 
negative  family  history,  married,  and  the  father  of  three  healthy 
children.  He  never  had  any  serious  illness ;  had  received  a  fair  edu- 
cation and  was  able  to  read  and  write.  Pour  months  after  entering 
the  hospital  at  Poug^res,  he  had  an  episode  in  which  he  became  vio- 
lently agitated  and  was  transferred  to  the  Asylum  at  Rennes  on  April 
19,  1902.  Without  any  shock  that  could  be  observed,  there  suddenly 
occurred  on  May  3,  of  the  same  year,  complete  word  blindness  with- 
out mind  blindness.  He  recognized  and  correctly  named  objects 
which  were  shown  him,  there  was  no  word  deafness  or  agraphia,  he 
was  able  to  write  his  name  spontaneously  and  could  write  correctly 
from  dictation,  but  copying  was  impossible.  He  also  showed  a  tactile 
asymbolia  (loss  of  the  faculty  of  recognizing  objects  by  touch)  and  a 
moderate  degree  of  astereognosis  (loss  of  the  faculty  to  recognize  the 
shape  of  objects  by  touch).  On  Sept.  9, 1902,  there  was  a slignt  shock, 
the  patient  became  confused  and  showed  nearly  complete  word  deaf- 
ness. This  symptom  diminished,  but  on  Oct.  16,  there  supervened 
another  agitated  episode,  he  pronounced  disconnected  words  and 
threw  objects  about  the  ward.  From  this  he  went  into  a  state  of  re- 
ligious exaltation,  in  which  he  kneeled  and  prayed  a  great  deal  and 
pronounced  phrases  devoid  of  sense.  Once  he  said,  "I  am  not  an 
idiot,  do  not  try  to  mix  me  up.'*  On  March  10,  1903,  there  was  an- 
other slight  shock,  the  mouth  was  turned  slightly  to  the  left,  the  eyes 
to  the  right  and  the  cheeks  were  flaccid.  He  lay  in  a  stupor,  com- 
pletely uncpnscious,  the  legs  were  drawn  up  and  the  reflexes  exagger- 
ated. He  improved  rapidly  within  the  next  few  days  and  recognized 
and  correctly  named  his  relatives  when  visited  by  them. 

ANALYSIS  OF  THE  CASE. 

An  examination  of  the  eyes  showed  the  fundus  to  be  pale,  there  was 
a  narrowing  of  the  visual  field  and  probable  diplopia,  but  no  dys- 
chromatopsia.  Hearing  was  not  impaired.  Taste  was  good,  but  he 
was  unable  to  name  the  solutions.  Smell  was  fair,  and  although  he 
could  not  name  all  the  odors,  yet  he  reacted  well  to  disagreeable  ones. 
The  pressure  sense  was  diminished,  the  temperature,  pain  and  weight 
sense  were  normal.  In  tests  for  the  tactile  sense,  the  results  were 
confusing.  The  muscular  sense  of  position  was  intact.  In  testing  the 
stereognostic  sense,  it  was  found  that  he  did  not  know  simple  objects, 
but  at  times  could  recognize  them,  better  by  sight  and  touch  associa- 
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ted  I  than  with  touch  alone.  At  times,  when  he  did  not  seem  to  know 
an  object,  he  was  unable  to  recall  its  name.  By  touch  alone  he  easiW 
identified  such  impressions  as  dry,  rough,  moist,  and  with  more  diffi- 
culty the  forms  square,  round  or  the  nature  of  an  object  (wood,  met- 
al), or  the  totality  of  an  object  (knife,  hat).  When  the  eyes  were 
covered,  and  figures  traced  on  the  skin,  he  failed  to  recognize  them  ; 
neither  could  he  recognize  by  touch  alone  such  objects  as  knife, 
scissors,  hat,  although  he  knew  that  the  latter  was  something  for  his 
head.  He  knew  a  wooden  triangle  had  three  points,  but  he  was  un- 
able to  name  it.  He  called  a  knife  *'a  sponge*'  a  box  of  matches,  *'a 
pen,*'  but  he  was  able  to  remove  a  match  from  the  box  and  light  it 
correctly. 

He  was  able  to  distinguish  the  difference  in  the  size  of  objects,  but 
did  not  know  their  form.  Simple  objects  were  reco^ized,  but  he 
named  them  with  difficulty  or  not  at  all.  He  recognized  ordinary 
sounds  (ticking  of  watch,  clapping,  grunting),  and  also  popular  songs. 
There  was  a  general  enfeeblement  of  the  muscular  force,  as  shown  by 
the  dynamometer.  There  was  no  Romberg.  Orders  for  movements 
were  executed  only  fairly  well,  due  to  a  certain  degree  of  word  deaf- 
ness, as  shown  by  the  following  specimen  of  conversation.  What  is 
your  name?  **Lalgre.'*  How  old  are  you ?  **Laigre.**  How  old  are 
you?  **Oh,  yes.'*  How  old  are  you ?  **Laigre.*'  letter  and  word 
blindness  were  nearly  complete.  He  had  some  difficulty  in  pronounc- 
ing long  words.  He  could  not  name  simple  letters,  either  written  or 
printed,  could  not  copy  and  was  able  to  write  spontaneously  only  his 
own  name.  The  inner  language  (counting  mentally)  appeared  to  be 
fairly  well  preserved.  He  was  disoriented  for  time  and  place  and 
was  unable  to  find  his  bed  on  the  ward  or  his  accustomed  place  at  the 
table.  He  gave  the  alphabet  correctly,  named  the  months,  days, 
Lord's  Prayer  and  the  ten  commandments  and  was  able  to  count  but 
not  by  twos.  The  remote  memory  was  not  especially  impaired.  The 
patient  died  soon  after  these  examinations,  but  the  examination  of  the 
brain  is  not  yet  completed. 

The  summary  of  the  case  presents  the  following  chief  points:  There 
is  nearly  complete  letter  and  word  blindness,  but  very  simple  objects 
are  recognized  by  sight,  therefore  there  is  no  mind  blindness.  The 
stereognostic  sense  shows  a  deep  disorder.  The  patient  easily  identic 
fies  such  impressions  as  dry,  wet,  etc.,  but  he  fails  to  recognize  by  pal- 
pating alone,  unless  he  sees  them  at  the  same  time,  such  objects  as 
knife,  scissors,  hat,  etc.  He  is  unable  to  distinguish  his  right  from 
his  left  hand.  Although  he  understands  simple,  elementary  sounds, 
yet  word  deafness  exists.  The  movements  of  the  hands  are  badly  ex- 
ecuted and  slow.  Speech  is  preserved,  but  there  is  paraphasia.  He 
is  able  to  write,  but  cannot  copy,  as  he  has  lost  the  faculty  to  read  and 
also  to  reproduce  very  simple  figures  by  design. 

It  is  necessary  to  distinguish  the  disorders  of  perception  of  the  iso- 
lated properties  of  an  object,  from  those  of  an  object  in  its  totality. 
Astereognosis  is  found  in  paralysis,  ataxia  and  chorea  and  is  the  re- 
sult of  motor  disorders.  It  also  may  occur  in  cortical  lesions,  which 
Wernicke  has  called  primary  identification.  Tactile  asymbolia  is  tac- 
tile blindness,  that  is,  a  rupture  of  associations  between  the  centres  of 
musculo-tactile  images  and  the  centre  of  visual  images.  The  stereog- 
nostic perception  comprises  a  plurality  of  sensations.  Goldscheider 
(Physiologic  des  Muskelsinnes,  1898)  shows  that  articulations  and 
tendons  have  three  elementary  sensations,  viz.:  movement, weight,  and 
resistance.  According  to  him,  it  is  the  deep  articular  sensibility  in 
which  lies  the  sensation  of  movement.  He  considers  the  sensation  of 
weight  as  a  sensation  of  tendons,  while  the  sensation  of  resistance  is 
produced  by  the  pressure  of  the  articulations  against  one  another. 


254  LITERATURE. 

Memory  also  enters  into  the  stereognostic  sense,  and  it  is  necessary 
to  make  the  following  distinctions,  viz.:  disorders  of  immediate  mem- 
ory, amnesia  for  recent  and  remote  events,  a  failure  of  fixation  of 
memory  for  recent  events,  and  retrograde  and  ante-retr<Mrrade  amnesia. 
From  a  pathological  standpoint,  the  amnesias  may  be  classified  as 
follows:  (M.  Dide-Bssai  de  Classification  des  Amn^ies,  Bull,  de  la 
SociH^  Scientifique  et  Medicale  de  L'Ouest,  1903,  p.  456.) 

1.  Amnesias  due  to  a  general  enfeeblement  of  the  intelligence,  the 
memory  diminishing  progressively  and  in  a  parallel  manner  with  the 
other  elements  of  the  intellect,  as  in  general  paralysis. 

2.  Amnesias  due  to  alterations  in  the  sensory  sphere,  in  particular 
in  the  visual  cortical  sphere,  which  shows  that  very  limited  lesions  in 
the  visual  cortical  region  g^ve  the  clinical  picture  of  continued  amne- 
sia, or  there  may  arise  a  loss  of  topographic  ideas  (topagnosia)  in 
amnesias  due  to  the  same  lesion.  These  occipital  amnesias,  may  be 
divided  into  agnosias,  if  the  formation  of  mental  images  does  not  take 
place  (psychic  blindness)  and  into  aconamesias,  if  the  image  is  oblit- 
erated while  being  formed  (amnesias  by  fault  of  fixation). 

3.  Amnesias  due  to  mental  confusion  (intoxication,  epilepsy, 
uremia,  acute  alcoholism,  polyneuritic  psychosis). 

4.  Amnesias  due  to  a  diminution  of  the  capacity  of  attention  and  a 
weakened  will  power  (amnesics  abouliques)  as  may  occur  in  neuras- 
thenia and  certain  melancholias. 

Applying  these  data  to  the  case  in  question,  the  authors  claim  that 
perhaps  the  marked  degree  of  tactile  asymbolia,  is  in  great  part  the 
outcome  of  the  enfeeblement  of  the  immediate  memory,  of  the  mem- 
ory for  recent  events,  and  of  the  poor  motor  co-ordination  of  the  hands. 
The  patient  handled  an  object  poorly  and  he  took  a  long  time  to  pal- 
pate his  hands  over  the  contours  of  an  object,  and  in  this  manner  he 
forgot  that  he  palpated  a  certain  part  of  the  object.  The  different  sen- 
sations did  not  come  together,  ana  therefore  he  was  unable  to  produce 
a  mental  picture  of  the  object  in  its  totality  (lack  of  the  ''sense  of 
fusion'*).  The  hypothesis  that  tactile  asymbolia  results  from  a  de- 
struction or  enfeeblement  of  the  visual  images  is  perhaps  true,  because 
objects  seen  were  easily  recop^ized.  There  is  a  rupture  of  associations 
between  the  centres  of  tactile  and  those  of  visual  images.  The  ana- 
tomical findings  may  perhaps  clear  up  some  perplexing  problems  in 
localization. 
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Psychology.  An  Introdudory  Study  of  the  Structure  and  Function  of 
Human  Consciousness,  by  Jambs  Rowland  Angbi#i*.  Henry 
Holt  &  Co.,  New  York,  1904.    pp.  402. 

Instead  of  devoting  his  energy  to  investigating  the  structure  of  mind 

this  author  deals  more  with  its  functional  and  genetic  phases.    He  is 

'Mite  as  interested  to  determine  how  consciousness  develops  and  oper- 

es  as  to  discover  its  constituent  elements.    It  is  designed  as  an  in- 

ductory  text  book.     After  treating  problems  and  methods,  the 

xho-physical  organism  of  the  nervous  system  and  the  relations 

"onsciousness  to  neural  action,  the  author  passes  to  attention, 

nmination,  association,  sensation,  perception  in  its  spatial  and 

)oral  relations,  imagination,  memory,  meaning  and  concepts,  judff- 

.t,  forms  and  functions  of  reasoning,  the  affective  elements,  fed- 

S  reflex  action,  instinct,  nature  and  a  general  theory  of  emotion  and 

'Hd,  and  the  relation  of  the  latter  to  interest,  effort  and  desire, 

"^r  and  will,  and  finally  self.    The  book  is  attractively  gotten 

ve  may  readily  pardon  the  author  for  giving  somewhat  undue 

he  topics  he  has  himself  especially  investigated. 

^^^ action  to  Psychology,  by  J.  Ci^ark  Murray.    Little,  Brown 
.0.,  Boston,  1904.    pp.  517. 

^e  author's  handbook  of  psychology  passed  through  several  edi- 
tions with  little  change.  It  is  here  issued  under  a  new  title  after  a 
revision  that  involved  the  entire  rewriting  of  many  parts.  The  gen- 
eral plan  of  the  old  book,  however,  remains  the  same.  Under  the 
first  division,  "General  Psychology,"  the  elements  of  mind,  special 
senses,  mental  processes,  association,  suggestion,  comparison,  etc., 
are  treated.  Unaer  "Special  Psychology,"  cognition,  perception,  ab- 
straction, reasoning,  ideation,  illusion,  relativity  of  knowledge,  feel- 
ings, and  finally,  volitions,  are  characterized.  .The  work  is  a  good  and 
able  statement  of  rather  old-fashioned  mental  philosophy.  It  appears 
to  represent  the  intellectual  life  of  a  professor  of  this  subject  with 
many  years  of  honest,  earnest  labor  as  a  teacher  behind  him. 

Interrogative  Thought  and  the  Means  of  Its  Expression,  by  Edward 
T.  OwBN.    Transactions  of  the  Wisconsin  Academy  of  Science, 
•  Arts  and  Letters.    Vol.  XIV.    Madison,  1903.    pp.  356-470. 

The  main  results  of  this  investigation  exhibit  the  question  as  the 
finid  term  in  a  crescendo  consisting  of  expressions,  first,  suggestive, 
giving  only  what  is  conceived;  second,  assertive,  vouching  assurance 
of  the  conception;  third,  imperative,  assurance  of  desire,  and  fourth, 
interrogative,  giving  assurance  of  desire  for  information  as  to  what  is 
conceived.  The  work  as  a  whole  consists  of  an  admirable  but  some- 
what minute  analysis  of  what  in  both  thought  and  expression  is  in- 
volved in  interrogation. 

Untersuchungen  zur  Gegenstandstheorie  und  Psychologic,  von  A. 
Mbinong.  Johann  Ambrosius  Barth,  Leipzig,  1904.  pp.  634. 
Pr.  M.  18. 

This  is  a  memorial  volume  celebrating  the  close  of  the  tenth  year 
of  the  psychological  laboratory  at  the  University  of  Graz.    It  con- 
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tains  eleven  inyestigations  as  follows :  On  the  Theoty  of  the  Object; 
on  the  Basis  of  this  Theory;  on  Investigations  in  Measurements;  on 
the  Economy  of  Thought;  on  the  Psychology  of  Comprehending 
Forms;  on  the  Distraction  of  the  Checker-board  Pattern;  a  New  Proof 
of  the  Specific  Brightness  of  Color;  Production  of  Conceptions;  the 
Absolute;  the  Strilungness  of  Colors;  and  Anti-voluntariatic  Basis  of 
the  Theory  of  Youth;  and  on  the  Nature  of  Fantasy,  Peeling  and 
Desire. 

Analytic   Interest  Psychology   and  Synthetic  Philosophy ^    by  J.  S, 
Englb.    King  Bros.,  Baltimore,  1904.    pp.  295. 

This  whole  work  is  based  upon  an  introspective  study  of  the  prin- 
ciple of  interest  in  the  mind  together  with  a  critical  examination  of 
psychological  teaching.  What  is  called  the  interest-movement  is  the 
oasis  of  meaning.  'Tn  all  consciousness  the  new  glint  of  meaning  is 
incubated  by  the  aid  of  instinctive  interest-movement  processes  filch- 
ing in  their  instinctive  meaning-glints  until  this  particular  interest 
movement  bursts  into  a  new  glint  of  meaning,  i.  e.^  a  judgment-buist 
or  new  meaning-glint.'*  The  categories  are  explained  by  meaning- 
survivals.  The  author  also  has  a  new  apologetic  for  the  New  Testa- 
ment. We  do  not  pretend  to  have  fathomed  all  the  depths  of  this  at- 
tempt to  reconstruct  the  whole  philosophic  field.  The  author  has  not 
written  himself  clear,  has  evidently  read  and  thought  in  somewhat 
restricted  fields,  but  his  book  is  not  without  significance  as  expressing 
the  sense  of  a  vigorous,  youthful  mind  that  radical  new  constructions 
impend. 

Psychology:  An  account  of  the  principal  mental  phenomena  tviik 
numerous  examples,  by  Ai^prbd  Cook.  Hinds,  Noble  &  El- 
dredge,  New  York,  1904.    pp.  386. 

The  author  is  eminently  a  "free  lance."  Here  are  his  sixteen  chap 
ters:  Sensation,  Perception,  Fantasy,  Memory,  Imagination,  Concep 
tion,  Judgment,  Reason,  Systematization,  Invention,  Volition,  Desire 
Affection,  Emotion,  Destiny,  Origin.  The  author  lets  himself  go  ii 
a  very  remarkable  way,  and  deals  far  more  lavishly  with  illastrmtiou 
than  with  definitions.  Ancient  history  and  mythology,  science,  com 
merce,  agriculture,  music,  art,  religion,  poetry,  abound  and  make  th 
book  at  least  chatty.  We  should  like  immensely  to  see  how  thi 
book  would  work  as  a  text  for  any  class  or  grade  of  students.  It  i 
intended  to  be  eminently  teachable,  and  to  be  an  introduction  to  tb 
studies  of  the  mind. 

Archiv  fUr  die  gesammte  Psychologic,  Herausgegeben  von  E.  Met 
mann.  IV,  Band,  i.  u.  2.  Heft.  Wilhelm  Bngelmann,  Leipzig 
1904.    pp.  288+32. 

In  this  interesting  number  Meumann  and  Ebert  discuss  the  basa 
psychological  question  of  practice  in  the  field  of  memory,  and  Geigc 
treats  of  the  psychology  of  the  emotional  factors  and  their  connectioi 
Interesting  reviews  follow. 

Archives  de  Psychologic.  Publi^es  par  Th.  Floumoy  et  Ed.  Clap< 
rMe.  Tome  III.  No.  12.  Juiilet,  1904.  H.  Kiindig,  Gendvi 
1904.    pp.  416.    3  fr.  50. 

Trabajos  del  Laboraiorio  de  Investigaciones  Biologicas  de  la  Univm 
sidad  de  Madrid,  Publicados  por  S.  Ram6n  Cajal.  Tomo  TH,  D 
ciembre,  1904.    Nicolis  Moya,  Madrid,  pp.  297. 

This  volume  is  a  continuation  of  this  author's  compendious  wof 
describing  his  own  researches  on  the  brain  and  the  nervous  sjste 
based  upon  the  investigations  in  his  own  laboratory    The  articles  « 
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Physiological  Mechanism  of  Natural  Immunity ;  The  Nenrofibrillar 
Reticulum  of  the  Retina ;  Lesions  of  the  Reticulum  of  the  Nervous 
Ceiltf  in  Rabies ;  New  Methods  of  Staining  Neuroglia  and  the  Neu- 
rofibril Ise  ;  the  Morphological  Variations  of  the  Nervous  Reticulum  of 
Invertebrates  and  Vertebrates  under  the  influence  of  Natural  Condi- 
tions. 

Travaujr  des  Annies  /^s-1^4,  public  sous  la  direction  de  A.  Mosso. 
Laboratoire  de  Physiologie  de  TUniversit^  de  Turin.  Bxtraits  des 
Archives  italiennes  de  Biologic,  t.  XI/-XLI.  Hermann  Loescher, 
Turin,  1904.  pp.  212. 

In  this  volum^  we  have  a  number  of  studies  interesting  for  the  psy- 
chologist. The  first  is  by  Kiesow  on  the  velocity  of  stimulus  in  a  sen- 
sory nerve.  Other  topics  are  the  variations  in  the  alkalinity  of  the 
blood  on  Mt.  Rosa,  the  action  of  spinal  sense  on  the  tonicity  of  the 
muscles  of  respiration,  on  apnoea  proauced  by  oxygen,  on  the  arrest  of 
respiration  in  asphyxia,  a  theory  of  tonicity  based  on  double  innerva- 
tion. 

Der  Scheiniod  der  Neugeborenen^  II,  Klinischer  Theil,  von  Ludwig 
Kmapp.    Wilhelm  Braumiiller,  Leipzig,  1904.    pp.  179. 

This  monograph  treats  first  of  the  idea  and  definition  of  the  apparent 
death  often  observed  in  new  bom  children.  Later  chapters  discuss  its 
physiology,  pathology,  aetiology,  statistics,  diagnosis,  symptoma- 
tology. Its  immediate  and  later  results,  its  prognosis,  prophylaxis, 
and  treatment.    To  each  topic  a  valuable  bibliography  is  appended. 

Ueber  das  Siudium  der  Sprachkurvent  von  B.  W.  Scjupturb.  Anna- 
len  der  Naturphilosophie.  4th  Vol.,  p.  28-46.  Veit  &  Comp, 
Leipzig,  1904. 

Moths  and  Butterflies ,  by  Mary  C.  DiCKiCRSON.  Ginn  &  Co.,  Boston, 
1901.  pp.  344. 

Here  we  have  an  insect  book  of  an  elementary  nature  interpreting 
habit  and  structure  as  responsive  adaptations  to  surroundings  and  as 
interpreting  signs  of  blood  relationship.  The  author  has  had  much 
experience  in  teaching  grammar  grade  students  in  this  subject,  but 
she  has  the  fatal  error  of  the  pedagogue  that  the  number  of  topics  and 
range  must  be  sacrificed  to  thoroughness  of  method.  Happily,  how- 
ever, she  does  not  carry  this  principle,  which  has  trivializea  so  many 
text  books,  so  far  as  to  interfere  with  the  really  great  merit  of  her 
book.  Ten  butterflies,  ten  moths,  with  several  varieties  given  of  some 
species,  are  first  of  all  set  forth,  and  then  in  the  third  part  relationships 
and  practical  suggestions  follow.  The  book  is  illustrated  with  233 
very  good  cuts.  On  the  whole  the  work  is  a  valuable  addition  to  the 
resources  of  the  teacher  in  these  fields. 

The  Eyes  0/ the  Blind  Vertebrates  of  North  America,  The  History 
of  the  Bye  of  the  Blind  Pish  Amblyopsis  from  its  Appearance  to 
its  Disintegration  in  Old  Age,  by  Cari,  H.  Bigbnmann.  (Contri- 
butions from  the  Zoological  Laboratory  of  Indiana  University,  No. 
50.)  Reprinted  from  the  Mark  Anniversary  Volume,  Art.  IX, 
pp.  167-204.    ^903. 

Contributions  to  the  Study  and  Behavior  of  Lower  Organisms,  By 
Hbrbbrt  S.  Jennings.  Published  by  the  Carnegie  Institution 
of  Washington,  D.  C,  1904.    pp.  256. 

All  students  of  the  psychic  life  of  lower  organisms  will  welcome 
this  statel]^  volume,  collecting  and  unifying,  as  it  does,  the  many  val- 
uable studies  of  Prof.  Jennings.    Many  of  them,  as  they  first  appeared, 
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Iiave  been  already  reviewed  in  our  pages.    Together  tbey  constitute  a 
contribution  of  great  value. 

Annual  Report  qfthe  Board  of  Regents  qfiheSmiihsonian  Institution 
for  the  year  ending  June  30,  1903.  Government  Printing  Office, 
Washington,  1904.    pp.  876. 

This  volume,  just  out,  spreads  before  its  readers  perhaps  the  most 
interesting  bill  of  fare  that  the  Institution  has  ever  presented.  The 
list  of  plates  alone  covers  four  pages  and  the  appendix  contains  some 
fifty  articles  that  have  been  extremely  well  selected  and  are  of  great 
interest. 

Multiple  Personality.  An  Experimental  Investigation  into  the  Na- 
ture of  Human  Individuality,  by  Boris  81DI8  and  Simon  P.  Gooiv 
BART.    D.  Appleton  &  Co.,  New  York,  1905.    pp.  462. 

The  most  interesting  part  of  this  book  is  the  verr  detailed  descrip- 
tion of  a  case  of  a  vigorous  and  educated  man  who  by  an  accident  lost 
all  record  of  his  earlier  life  and  was  systematically  observed  and  edu« 
cated  for  a  few  months  until,  after  an  alternating  period,  the  normal 
existence  arose  affain  from  the  unconscious.  Pew  cases  have  been 
more  fully  studied  and  are  more  interesting.  In  the  third  part,  en- 
titled "Coasciousness  and  Multiple  Personality,"  many  other  cases  of 
an  analogous  kind  are  briefly  referred  to  and  various  conclusions  are 
reached  concerning  the  hypnoleptlc  state  which  are  not,  however, 
especially  new. 

Grundlinien  einer  Psychologie  der  Hysterie^  von  Wii,ly  H^llpach. 
Wilhelm  Bngelmann,  Leipzig,  1904.    pp.  502.    Pr.  M.  9. — 

The  writer  first  describes  the  development  of  the  problem  of  hy- 
steria from  Charcot.  He  gives  the  idea  of  the  disease,  the  logic  of  its 
psycho- pathology.  In  the  second  part  he  passes  to  analysis,  discuss- 
ing here  suggestion  and  psychic  causality,  the  hysterical  disturbances 
of  emotion  and  sensation,  the  hysterical  intellect,  the  psychophysic 
law  from  the  standard  of  the  psychology  of  hysteria.  In  the  third 
part,  which  is  far  more  interesting,  the  genesis  of  the  disorder  is  dis- 
cussed. Its  sources  are  found  in  the  psychic  conditions  of  the  child, 
in  excessive  pressure,  and  readiness  to  be  influenced.  Auto  sugges- 
tion helps  unfold ment  of  the  hysterical  state,  and  suggestibility  often 
leads  to  a  divided  ego.  The  plastic  age  is  that  which  Is  most  liable. 
Very  interesting  are  the  processes  of  overcoming  this  distemper. 

BeitrMge  Mur  pidagogischen  Pathologies  von  Arno  Puchs.  V.  Heft: 
Dispositionschwanknngen  bei  normalen  und  tchwachsinnigen 
Kindem.    C.  Bertelsmann,  Gfitersloh,  1904.    pp.  6a. 

By  careful  empirical  study  the  author  finds  a  marked  difference  in 
the  disposition  of  the  normal  and  the  vreak-minded  child.  Upon  his 
data  he  develops  a  theory  of  moods  or  changes  of  disposition  which 
he  holds  capable  of  being  unfolded  into  a  system  of  remedial  peda* 
gogy.  Caprice  and  a  capricious  will  are  one  of  the  most  characteristic 
signs  of  mental  and  moral  defect. 

The  Annals  0/ P^fdkical  Seience.  January.  1905.  First  year.  No.  i. 
London,  W.  C.,  pp.  65. 

This  new  journal  is  addressed  to  those  whose  experience  has  brought 
them  face  to  face  with  the  mystic  phenomena  of ^ychic  life.  The  di- 
rectors of  this  enterprise  are  J>r.  Pariex  and  Charles  Richet>  with 
whom  are  associated  Professor  Crookes,  Plammarion,  ItfOmbroso,  Mor- 
selli,  Ochorowicz,  and  Schrenck-Notzing.  This  number  is  essentially 
devoted  to  a  longjirtide  by  the  President-elect  of  the  Society  for  Psy- 
chical Researchi  Professor  Richet,  on  the  subject,  *'Should  the  Fhe- 
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(t^i  Qomenmof  Spiritism  be  seriously  Studied?*'    He  conclmdes  that  there 

is  no  contradiction  between  spiritism  and  science,  that  the  evidence 
^  for  the  latter  is  now  so  voluminous  that  it  cannot  be  rejected  without 

01^  partial  and  serious  preliminary  study,  that  science  is  at  present  so  ele- 

mentary compared  to  what  it  vrill  be  that  much  more  is  possible  than 
we  now  grant,  and  that  the  admitted  absurdities  of  spiritism  are  not 
^  of  a  nature  to  prevent  n  priori  our  studying  the  experimental  facts. 

^  He  holds  that  there  are  some  mediums  who  nave  never  cheated.    The 

>  ^  seventeen  pages  of  notes  are  confined  to  a  few  publications  strictly  in 

^r^  the  line  of  the  journal,  and  the  content  of  the  next  number  is  to  be 

Stainton-Moses,  and  two  cases,  one  of  lucidity  and  one  of  clairvoy- 
e  5t  ance. 

j(»  Unconscious  Therapeutics;  or.   The  Personality  0/ the  Physician,  by 

Ai^PRBD  T.  S€HOPisu>.    P.  Blakiston's  Sons  &  Co.,  Phila.,  1904. 

m  PP«  317-  '     - 

-^  A  Manual  on  Mental  Abnormalities,  by  J.  T.  Srarcv.    Alabama 

Medical  Journal,  Sept.,  1904.    Tuscaloosa,  Ala.,  pp.  22. 

A  System  0/ Metaphysics,  by  Gsorgb  Stuabt  Puu^rton.  The  Mac- 
millan  Co.,  New  York,  1904.    pp,  627. 

All  philosophic  thinkers  will  welcome  this  systematic  presentation 
of  the  author's  views.    Many  special  chapters  of  this  work  have  ap- 
Tcr  peared  in  various  journals.    Now  we  have  what  might  be  fairly  called 

the  author's  philosophical  system  developed  with  great  detail  in  four 

parts  devoted  respectively  to  the  content  of  consciousness,  the  exter- 

^  nal  world,  mind  and  matter,  other  minds,  and  the  realm  of  minds.    Of 

the  author's  great  ability  and  of  the  thoroughness  of  his  long  period 
bf  of  apprenticeship  to  the  questions  he  here  treats  there  can  be  no 

;i}  doubt,  although  he  quotes  very  little  and  refers  to  literature  very 

^  rarely.    Without  having  read  the  work  entire,  but  having  glanced  at 

3  a  number  of  special  chapters  and  sections,  the  chief  criticism  of  the 

t  writer  of  this  review  would  be  prolixity.    Could  the  author's  theories 

i  have  been  put  in  a  fraction,  and  a  rather  small  one,  of  the  627  lar^e 

j.  pages  of  this  book,  we  believe  they  would  have  gained  verv  greatly  in 

1,  force  of  presentation  and  also  have  been  made  thus  accessible  to  many 

f.  minds  who  cannot  possibly  find  the  time  to  glean  meanings  difiEused 

over  so  much  space.  This  criticism  is  written  from  the  standpoint  of 
one  disposed  to  sympathize  in  general  with  such  of  the  author's  posi- 
tions as  he  has  understood. 

Abhandlungen  der  Fries^  schen  Schule,  Herausgegeben  von  Gerhard 
Hessenberg,  Karl  Kaiser  &  I^eonard  Nelson.  Vandenhoeck  & 
Ruprecht,  G6ttingen,  1904.    pp.  190.    Pr.  M.  4.- 

This  first  volume  contains  three  articles,  one  entitled  The  Critical 
Method  and  the  Relation  of  Psychology  to  Philosophy,  by  Nelson. 
The  second  is  upon  the  Idea  and  Problem  of  Natural  Philosophy,  and 
the  third  on  the  Idea  of  the  Infinite  in  Mathematics. 

La  Science  et  VHypothkse,  par  H.  PoincarA.  Ernest  Plammarion, 
Paris,    pp.  284. 

Mankind  in  the  Making,  by  H.  G.  Wbli«s.  Chapman  &  Hall,  Lon- 
don, 1904.    2nd  ed.    pp.  429. 

Human  Nature  and  Morals  according  to  August  Comte,  by  John  K. 
Ingram.    Adam  &  Charles  Black,  London,  1901.    pp.  115. 

La  Philosophie  Naturelle  InUgrale  et  les  Rudiments  des  Sciences 
Exacies,  par   A.  RiST.    Premiere  Partie.    A.  Hermann,  Paris, 

1904.    pp.  131. 
The  chief  topics  here  discussed  are  prolegomena  of  geometries  and  of 
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numerical  analysis,  nnmerical  calculus  as  the  proper  domain  of  aritbr 
metic,  addition  and  substraction,  numbers  and  their  valuations. 

ne  Taste-Names  of  Primitive  Peoples,  by  Chari^s  S.  Mybrs.  The 
British  Journal  of  P8ychol€>gy,  Vol.  I,  Part  2,  June,  1904.  Uni- 
yersity  Press,  Cambridge,    pp.  1 17-126. 

Archiv  fur  Rassen-  und  Gesellschafts-Biologie  einschliesslich  Rassen- 
una  GesellschaJtS' Hygiene.  Herausgegeben  von  Alfred  Ploetz 
in  Verbindung  mit  Hermann  Fried mann,  A.  Nordeqholz,  und 
Ludwig  Plate,  i.  Jahrgang.  2.  Heft.  Marz,  1904.  Berlin, 
pp.  161-320. 

Pictorial  Composition  and  the  Critical  Judgment  of  Pictures^  by  H.  R, 
PooRB,  A.  N^  A.  Second  edition,  revised.  New  York:  The 
Baker  and  Taylor  Co.  pp.  282. 

Mr.  Poore*8  work  is  divided  into  three  sections.  The  first  (about 
two- thirds  of  the  book)  treats  of  the  mechanics  of  pictorial  composi- 
tion: questions  of  arrangement  of  items  within  the  picture  space  so  as 
to  guide  the  eye  of  the  beholder  in  the  way  it  should  go,  of  balance  o  i 
parts,  of  the  management  of  light  and  shade,  and  other  similar  mat- 
ters. The  second  treats  brieny  of  the  eesthetics  of  composition,  deal- 
ing in  part  with  the  operation  of  principles  already  touched  upon,  but 
now  in  more  far  reaching  relations,  and  in  part  with  new  ones :  Sug- 
gestiveness,  Mystery,  Reserve,  Finish.  The  third  takes  up,  under  the 
caption  of  **The  Critical  Judgment  of  Pictures,**  still  other  more  gen- 
eral matters  influencing  the  successful  production  and  enjoyment  of 
pictures.  The  discussions  of  the  work  are  made  concrete  by  eighty  or 
more  half-tone  plates.  An  appendix,  summing  up  the  chief  points  of 
the  work,  and  an  index  bring  the  volume  to  a  close. 

Psychologists  who  are  interested  in  aesthetics  will  find  in  Mr. 
Poore's  work  a  very  valuable  collection  of  facts  and  observations  gath- 
ered by  an  artist  of  experience  and  generally  ripened  for  psychological 
discussion.  Certain  pages  in  the  first  section  especially  might  be 
transferred  almost  bodily  to  an  account  of  the  natural  habits  of  visual 
attention,  a  matter  upon  which  yet  further  light  would  be  accept- 
able. 

Principles  of  Architectural  Composition;  An  attempt  to  Order  and 
Phrase  Ideas  which  have  hitherto  been  only  felt  by  the  Instinc- 
tive Taste  of  Designers,  by  John  Bbvkri«y  Robinson,  with  an  In- 
troduction by  Russell  Sturgis.  New  York:  The  Architectural 
Record  Co.,  1899,  pp.  x+135,  fully  illustrated. 

This  study  does  for  architectural  forms  and  groupings  very  much 
the  same  thing  that  Poore*s  work  does  for  pictorial  composition.  It 
may  be  commended  in  the  same  way  and  for  the  same  reasons  to  all 
who  are  interested  in  the  psychology  of  the  perception  of  beauty  in 
visible  form.    The  exposition  is  especially  clear  and  to  the  point. 
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ATTENTION  AND  THORACIC  BREATHING. 


By  E.  A.  McC.  GAMBUt  with  the  assistance  of  Cajioijnb  E.  Pitkin 

and  EuGBNiA  Postbr.^ 
(Prom  the  Psychology  Laboratory  of  Wellesley  College.) 


This  paper  contains  a  statistical  stndy  of  data  experimentally 
obtained  in  regard  to  the  correlation  between  changes  in  tho- 
racic breathing  and  changes  in  attention.  In  calling  the' stndy 
'  'statistical, ' '  the  writer  has  two  characteristics  in  mind.  In  the 
first  place,  the  results  presented  consist  of  records  taken  from 
many  experimental  subjects,  a  few  to  each  subject,  and  not  of 
records  taken  from  a  few  well-trained  observers  who  served  as 
subjects  repeatedly.  In  the  second  place,  the  control  of  the 
experimental  conditions  was  not  so  secure  as  to  enable  the  ex- 

'  The  writer  was  assisted  in  an  important,  though  minor  degree  by 
the  following  students:  L.  J.  Boynton,  H.  S.  Wheeler,  and  M.  B. 
Woodbury,  graduates;  and  B.  M.  Bennett,  Maud  Dewar,  Lillian 
Dixon,  A.  S.  Carlisle,  M.  E.  Cooke,  G.  C.  Hanna,  M.  C.  Hunt,  Prances 
Warren,  and  Edith  Young,  seniors.  The  writer  supervised  the  experi- 
ments, served  as  one  of  the  subjects  in  Groups  i  and  4,  and  compiled 
all  the  tables  which  appear  in  this  paper.  The  students  named  made 
the  experiments,  computed  the  breathing-rates  upon  which  Tables  2 
and  3  are  based,  and  inspected  the  individual  kymograph-tracinss  to 
determine  the  changes  in  amplitude  and  expiratory  pause  upon  which 
Tables  i  and  4  are  based.  The  results  as  to  rate  obtained  by  each  dif- 
ferent set  of  student  experimenters  have  been  averaged  separatel]^  by 
the  writer  to  ascertain  the  presence  of  any  divergence  wnich  might 
unfit  them  for  being  averaged  together.  No  such  divergence  exists. 
The  organ  music  of  Group  3  was  furnished  by  Dr.  Hamflton  C.  Mac- 
dougalT,  professor  of  music  at  Wellesley  College.  The  experiments 
of  this  group,  considered  in  another  connection,  constitute  part  of  an 
investigation  now  pursued  by  Professor  Macdougall  with  the  assist- 
ance of  the  writer.  The  investigation  here  reported  extends  from  the 
January  of  1900  to  the  spring  of  1904. 
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perimenters  to  dream  that  variations  in  the  results  would  fall 
under  the  scientific  *  *law  of  error. ' '  The  experimental  condi- 
tion is  the  nature  of  the  subject's  attention,  high  and  steady  as 
in  arithmetical  computation,  high  and  unstable  as  in  keen  an- 
noyance, low  and  wavering  as  in  moments  of  complete  idle- 
ness, or  whatever  it  may  be.  The  experimental  results  are 
such  changes  in  his  thoracic  breathing  as  may  occnr  pari  passu 
with  changes  in  the  degree  and  steadiness  of  his  attention.  As 
regards  the  experimental  condition,  the  experimenters  merely 
assume  that  a  given  method  of  attracting  and  holding  the  at- 
tention— as,  for  example,  a  sum  dictated  in  mental  arithmetic 
— produced  much  the  same  kind  and  degree  of  attention  in  the 
majority  of  cases.  As  regards  the  experimental  results,  the 
compiler  of  this  report  claims  simply  that  they  manifest  certain 
tendencies  in  the  majority  of  subjects  to  breathe  in  a  given  man- 
ner under  a  given  condition,  precisely  as  statistics  in  regard  to 
phthisis  show  a  greater  tendency  to  this  disease  in  state-prisons 
than  among  the  general  population.^ 

The  investigation  was  suggested  by  the  paper  of  Professor 
James  R.  Angell  and  Dr.  Helen  B.  Thompson  upon  the  corre- 
lation of  changes  in  respiration  and  circulation  with  changes  in 
consciousness.^  These  investigations  made  **two  very  complete 
series  of  tests  on  two  di£ferent  subjects,"  and  "less  extended 
observations  upon  a  number  of  different  subjects."  The  spe- 
cial object  of  the  investigation  here  reported  was  to  obtain  such 
evidence  for  or  against  the  Angell-Thompson  conclusions  as 
might  be  obtained  from  the  massed  results  of  tests  of  thoracic 
breathing  taken  from  a  large  number  of  young  persons.  The 
subjects  included  in  round  numbers  one  hundred  and  twenty 
college  girls  of  no  profound  psychological  information  and  fifty 
boys  and  girls  between  the  ages  of  four  and  eleven. 

For  purposes  of  comparison  two  other  sets  of  records  are  in- 
troduced, representing  on  the  one  hand,  greater  introspective 
ability,  and  on  the  other,  lower  conscious  development.  These 
records  include  (i)  the  results  of  tests  made  upon  the  writer 
and  a  senior-student,  who  shared  in  the  investigation,  during 
genuinely  absorbing  games  of  duplicate  whist  played  with  keen 
and  accustomed  rivals,  and  (2)  the  results  of  somewhat  frag- 
mentary tests  upon  two  frightened  cocker  spaniels. 

As  a  supplement  to  other  studies,  the  special  value  of  the 
evidence  here  presented  consists  precisely  in  the  facts  (i)  that 
the  tests  were  made  upon  so  many  different  subjects  a  few  to 
each  subject,  and  (2)  that  so  large  a  number  of  the  subjects 

^On  this  use  of  the  word  "statistical,"  compare  Bbbinghaus,  Ueber 
das  Gedachtniss,  pp.  18-20. 

3  "Organic  Processes  and  Consciousness,  Psycholofcical  Review^ 
18991  PP-  32-69. 
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were  mentally  immature.  The  advantage  of  experimenting 
upon  untrained  subjects,  whether  children  or  adults,  is  the  fol- 
lowing :  It  is  true  not  only  that  respiration,  unlike  circulatory 
phenomena,  is  largely  under  voluntary  control,  but  also  that 
in  a  pneumographic  test  the  attention  of  the  subject  is  necessa- 
rily called  to  his  breathing  by  the  nature  and  position  of  the 
apparatus.  There  is,  therefore,  great  danger  both  that  the 
subject  of  scientific  training  will  breathe  according  to  theoreti- 
cal considerations — or  will  try  not  to  do  so,  which  is  quite  as 
bad — and  that  the  alert  adult  who  is  tested  many  times  over 
will  breathe  according  to  past  self-observations.  This  risk  is 
avoided  when  average  or  when  typical  results  from  a  large 
number  of  untrained  subjects  are  secured.  An  additional  ad- 
vantage in  the  case  of  children  is  the  fact  (recognized  by  Binet) 
that  they  may  be  roused  to  very  real  emotions,  even  under 
laboratory  conditions.  In  this  investigation,  genuine  emotion 
was  very  rarely  secured  except  in  the  case  of  the  children,  the 
whist-players,  and  the  dogs. 

On  the  other  hand,  and  as  against  the  force  of  the  main  body 
of  our  evidence,  these  two  considerations  must  be  admitted : 
first,  that  the  child  cannot  check  by  any  introspective  accounts 
of  his  own,  the  experimenter's  assumptions  as  to  his  experi- 
ences under  the  varied  experimental  conditions,  and  second, 
that  any  subject  who  is  tested  only  twice,  for  scarcely  more 
than  half  an  hour  at  a  time,  will  never  rid  himself  of  a  certain 
self-conscious  curiosity  in  regard  to  the  experiment.  He  will 
not,  indeed,  of  set  purpose  adopt  or  avoid  a  certain  manner  of 
breathing,  but  he  will  never  breathe  normally  in  the  sense  of 
breathing  as  he  would  under  the  various  conditions  minus  the 
tell-tale  apparatus.  It  is  probable  that  one  does  not  often 
secure  records  of  really  normal  breathing  even  from  the  much- 
tested  subject;  it  is  certain  that  one  never  does  so  from  the  raw 
recruit.  In  full  recognition  of  these  considerations,  these  re- 
sults are  presented  as  a  supplement  to  other  studies — a  supple- 
ment which  has  most  decidedly  the  defects  of  its  virtues. 

As  already  stated  the  primary  purpose  of  the  investigation 
here  reported  was  to  verify  so  much  of  the  conclusion  of  Pro- 
fessors Angell  and  Thompson  as  refers  to  respiration.  The  exact 
scope  of  the  study  may  be  indicated  by  noting  the  nature  of  this 
conclusion  and  by  enumerating,  on  the  one  hand,  the  changes 
in  attention  and,  on  the  other,  the  changes  in  breathing  which 
have  been  taken  into  account.  The  two  sets  of  changes,  if  one 
may  reiterate,  stand  to  each  other  as  experimental  conditions 
stand  to  experimental  results.  In  connection  with  the  state- 
ment of  attention-changes,  it  will  be  convenient  to  outline  the 
expedients  used  to  secure  them;  and  in  connection  with  the 
statement  of  breathing-changes,  to  describe  the  apparatus  em- 
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ployed  in  registering  them  and  the  method  by  which  the  sta- 
tistics were  compiled  from  the  graphic  records. 

In  the  following  paragraph  Professors  Angell  and  Thomp- 
son formally  state  their  thesis  in  regard  to  the  correlation  be- 
tween circulation  and  respiration  on  the  one  hand,  and  con- 
sciousness on  the  other:  "When  the  attentive  process  runs 
smoothly  and  uninterruptedly,  these  bodily  activities  progress 
with  rhythmic  regularity.  Relatively  tense,  strained  attention 
is  generally  characterized  by  more  vigorous  bodily  accompani- 
ments than  is  low-level,  gentle,  and  relatively  relaxed  atten- 
tion (of  drowsiness,  for  instance);  but  both  agree,  so  long  as 
their  progress  is  free  and  unimpeded,  in  relative  regularity  of 
bodily  functions.  Breaks,  shocks,  and  mal-coordinations  of  at- 
tention are  accompanied  by  sudden  spasmodic  changes  and 
irregularities  in  bodily  processes,  the  amount  and  violence  of 
such  changes  being  roughly  proportional  to  the  intensity  of  the 
experience."  In  constituting  a  ''hierarchy"  of  psychological 
conditions  as  representing  "increasing  stability  of  attention," 
the  authors  put  at  one  end  of  the  scale,  the  profound  emotions, 
and  at  the  other,  sustained  attention  to  continuous  sensations, 
and  mental  application  (such  as  mental  calculation  under 
favorable  conditions),  and  many  cases  of  non-emotional  revery, 
such  as  the  revery  of  drowsiness. 

In  guarding  their  position,  the  authors  write:  "It  should  not 
be  understood  that  we  dogmatically  deny  any  constancy  of 
changes  apart  from  the  form  of  constancy  we  emphasize, 
although  such  constant  conditions  are  rare.  We  simply  main- 
tain that  from  our  observations  the  only  feature  which  appears 
essentially  constant  under  all  psychological  conAi\Xon&  is  the  rel- 
ative stability  or  instability  (of  the  dynamic  type)  which  these 
organic  activities  manifest  in  connection  with  the  different 
processes  of  attention.  * ' 

Briefly,  then,  the  conclusion  to  be  tested  is  this:  The  corre- 
lation between  regular  breathing  and  stable  attention  and  be- 
tween irregular  breathing  and  unstable  attention,  is  the  only 
essentially  constant  correspondence  between  respiration  and 
consciousness.  In  view  of  the  history  of  opinion  upon  the  point 
in  question,  it  will  be  necessary  in  verifying  this  thesis,  to  show 
not  only  that  (i)  the  correlation  stated  is  "essentially"  con- 
stant but  also  (2)  that  there  is  a  much  less  constant  correspond- 
ence between  opposite  features  of  breathing  and  either  (a) 
high-level  and  low-level  attention  or  (b)  antithetical  affective 
states.^     The  correlation  between  a  change  of  breathing  and  a 

^Cf,  Angell  and  Thompson,  op  cit,,  last  sentence  on  p.  44  and  second 
note  on  p.  45.  An  excellent  summary  of  results  preTiously  obtained 
in  regard  to  the  relation  between  organic  processes  and  consciousness 
is  given  by  these  writers. 
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change  of  attention  may  perhaps  be  considered  as  essentially 
constant  if  the  breathing-change  occurs  in  a  goodly  majority  of 
the  cases  in  which  the  attention-change  is  scheduled  to  occur. 
A  large  number  of  negative  instances  can  always  be  explained 
on  the  supposition  that  the  means  taken  to  control  the  atten- 
tion failed  of  doing  so. 

The  procedure  here  reported  was  scafifolded  upon  the  cross- 
division  of  attention  as  stable  and  unstable,  high-level  and  low- 
level.  In  other  words,  the  variations  sought  were  two- fold: 
(1)  variations  in  stability  and  (2)  variations  in  degree.  An 
attempt  was  made  systematically  to  secure  for  comparison 
cases  (i)  of  low  and  unstable  attention,  (2)  of  low  and  stable 
attention,  (3)  of  high  and  unstable  attention,  and  (4)  of  high 
and  stable  attention.  Expedients  to  secure  high-level  and  un- 
stable attention  were  divided  between  attempts  to  secure 
pleasurable  and  attempts  to  secure  unpleasant  excitement. 

Before  detailing  the  expedients  employed  to  secure  these 
varieties  of  attention,  it  seems  desirable  to  define  more  exactly 
the  terms  "stability"  and  * 'degree*'  (or  *  level")  as  here  ap- 
plied to  the  attention.  By  the  writer,  attention  is  understood 
to  be  great  in  degree  or  high  in  level  when  there  is  a  maximal 
difierence  in  clearness  between  the  "focal"  and  the  "marginal" 
contents  of  consciousness.  It  is  understood  to  be  stable  when 
each  focalized  content  gradually  gives  place  to  the  next  with- 
out sudden  blurring  or  abrupt  transition.  Great  stability  and 
a  great  degree  of  attention  do  not  necessarily  go  together 
although  attention  can  be  both  great  and  stable;  as  it  is,  for 
example,  in  rapt  attention  to  music  or  in  unhesitating  literary 
composition.  In  fact,  attention  which  is  great  in  degree  tends, 
because  it  offers  strong  resistance  to  distraction,  to  be  stable 
also.  In  virtue  of  its  interest,  primary  or  acquired,  the  train 
of  ideas  attended-to  not  only  stands  in  clear  relief  but  persists. 
Nevertheless,  in  an  absence  of  distraction,  attention  may  be 
stable  without  being  great y  as  for  instance,  in  reading  "David 
Copperfield"  for  the  tenth  time.  Moreover,  in  strong  emotion, 
attention  may  he  great  without  being  stable.  In  violent  anger, 
for  example,  there  is  a  kaleidoscopic  shifting  of  various  phases 
of  the  exasperating  situation  even  while  all  ideas  irrelevant  to 
this  situation  are  blurred  or  inhibited.  This  high-level  but 
unstable  attention  cannot  indeed  exist  except  in  emotional  ex- 
citement since  only  by  the  competition  of  high  affective  values 
in  various  phases  of  the  situation  can  resistance  to  distraction 
be  so  overcome  as  to  allow  this  oscillation.  On  the  other  hand, 
high-level  attention  if  unstable,  must  be  more  unstable  than 
low-level  attention  can  ever  be,  since  the  higher  the  level,  and 
the  sharper  the  focus  of  the  content  attended-to,  the  wider 
must  be  the  swing,  the  more  violent  the  shift,  which  brings 
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any  other  content  into  prominence  or  £xnis.  For  illustration, 
compare  the  catastrophic  changes  of  rage,  in  which  one  is  fully 
occupied  now  in  imaging  the  consequences  of  the  offence,  now 
in  picturing  the  offender,  ajid  now  in  enduring  one's  own  suf- 
focating chest  and  throat  sensations,  with  the  easy  shifts  of  at- 
tention by  which  in  walking  along  the  street  on  a  March  after- 
noon one  notes  first  the  coldness  of  the  wind,  then  the  odor  of 
hyacinths  from  a  florist's  shop,  then  the  cakes  in  a  baker's 
window,  and  then  the  strains  of  a  hurdy-gurdy.  In  the  latter 
case,  the  content-transitions  are  as  abrupt  as  possible,  but  con- 
sciousness does  not  seem  at  one  instant  all  cakes  and  at  the 
next  all  hurdy-gurdy. 

Attention  which  is  both  great  in  degree  and  also  highly 
stable, — such  attention,  for  example,  as  one  gives  to  the  cards 
which  are  played  in  an  exciting  game  of  whist — usually  in- 
volves that  complex  of  organic  sensations  which  we  know  as 
the  * 'strain"  or  **eflbrt"  consciousness.  In  really  stable  atten- 
tion, consciousness  is  simply  tinged  or  flavored  by  this  feeling 
of  effort.  There  are  breaks  in  the  stability  of  attention  if  this 
feeling  ever  and  anon  comes  into  focus.  When  one  is  trying  to 
attend  to  a  conscious  content  which  is  extremely  uninteresting, 
the  focus  will  shift  between  this  content,  the  strain-conscious- 
ness, and  the  motive  for  attending.  But  to  attend  to  being  at- 
tentive to  anything  is,  ipso  facto ^  to  be  inattentive  to  that 
thing.  When  the  effort-consciousness  comes  into  focus,  the 
mechanism  which  produced  it  by  keeping  attention  stable  at  a 
high  level  has  temporarily  broken  down.  On  the  other  hand, 
a  sharp  fall  in  the  level  of  attention  as  distinguished  from  a 
temporary  break  in  its  stability,  is  ordinarily  characterized  by 
that  complex  of  organic  sensations  which  we  know  as  the 
* 'relaxation"  or  "relief"  consciousness. 

In  the  understanding  of  the  writer  the  distinction  just  made 
between  the  stability  and  the  degree  or  level  of  attention  tallies 
with  the  distinction  indicated  by  Angell  and  Thompson  in  lan- 
guage which  has  a  somewhat  biological  ring.*  Moreover,  it 
would  seem  that  the  distinction  between  high-level  and  low- 
level  attention  is  almost  if  not  quite  tantamount  to  the  antithe- 
sis made  by  Binet  and  his  co-workers  between  mental  activity 
and  mental  passivity,  **entre  les  excitations  quelconque  et 
rdtat  de  repos  physique  et  moral."* 

^  See  especially  the  last  paragraph  of  their  paper,  p.  69. 

*The  only  difficulty  in  this  rapprochement,  is  m  the  classification  of 
depressing  emotion.  Binet  and  Courtier  recognize  the  existence  of 
this  type  of  emotion  in  their  classical  treatment  of  "La  Vie  Amotion- 
nelle'*  {Annie  Psych.,  1896,  pp.  80-82),  althoug[h  they  had  not  obtained 
any  instances  for  experimental  purposes.  This  depressing  emotion  is 
antithetical  to  exciting  emotion.    But  is  attention  in  depressing  emo- 
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An  accomit  may  now  be  given  of  the  experimental  procedure 
in  this  investigation.  In  the  first  two  of  the  five  groups  into 
which  the  experiments  fall,  an  attempt  was  made  to  secure 
from  every  subject  each  of  the  four  varieties  of  attention  named 
above.  In  Group  i,  the  subjects  *were  ninety-three  college 
students  and  the  writer;  in  Group  2,  fifty  children.  In  the 
following  outline  of  experiments  a  device  to  control  the  atten- 
tion will  for  convenience  be  called  a  "stimulus."  To  secure 
low-level  attention  no  stimlus  was  necessary.  Law  and  unstable 
attention  is  one's  normal  condition,  and  breathing-records  taken 
during  this  state  constitute  the  standard  of  comparison  for 
other  records.  This  condition  was  supposed  to  be  secured  when 
the  subject  sat  idle,  paying  casual  attention  to  the  movements 
of  the  experimenters  and  too  much  a£fected  by  the  novelty  of 
the  situation  or  by  recent  distraction  to  fall  into  revery. 

On  the  other  hand,  cases  of  law-level  but  stable  attenttan  were 
assumed  to  be  constituted  by  cases  of  apparently  non-emotional 
revery.  Cases  of  genuine  revery  were  actually  secured  only 
from  the  students.  For  a  reason  which  will  later  appear,  cases 
in  which  the  children  sat  unstimulated  but  absorbed  must  be 
construed  as  cases  of  high-level  attention.  In  the  students,  the 
degree  of  stability  in  revery  must  have  varied  with  the  absence 
of  distraction.  In  most  cases,  the  level  of  attention  was  prob- 
ably lower  than  when  the  subject  sat  idle  but  alert.  The  sub- 
jects were  directed  to  **try  to  go  to  sleep." 

The  stimulus  designed  to  secure  j^reat  and  stable  attention 
was,  in  the  case  of  the  students,  either  ( i )  the  dictation  of  a 
sum  in  mental  arithmetic,  at  such  a  rate  as  to  avoid  both  **un- 
occupied  leisure"  and  * 'insufficient  time  for  completing"^  the 
operations,  or  (2)  the  dictation  of  a  series  of  nonsense  syllables, 
or  (3)  the  dictation  of  a  jingle  or  of  a  bit  of  poetry  to  be  mem- 
orized, or  (4)  the  reading  of  a  scientific  passage  to  be  sum- 
marized. With  the  children  this  stimulus  was  always  some 
form  of  mental  calculation  ranging  from  a  simple  sum  in  arith- 
metic to  the  counting  of  a  few  objects  drawn  on  the  black- 
board. 

tion  at  a  low  or  a  high  level  ?  It  is  altogether  impossible  to  answer 
this  question  introspectively.  One  may  suggest,  however,  that  "pros- 
trating fear"  and  "aeathly"  disgust  are  likely  to  end  in  unconscious- 
ness and  that  in  incipient  faintness  attention  is  at  a  level  anything 
but  high.  It  may  be  added  that  attention -stability  of  the  "abnormal 
paralytic  type*'  (recognized  by  Angell  and  Thompson  as  an  exception 
to  the  instability  of  attention  in  emotion^  does  not  necessarily  corres- 
pond with  emotion  which  is  depressing  in  Binet's  sense  of  lowering 
the  vital  functions.  Such  a  correspondence  has  yet  to  be  proved.  It 
should  be  expressly  noted  that  the  word  "excitement'*  is  not  used  in 
this  paper  in  the  physiological  sense  (Bluet's)  but  as  the  popular 
equivalent  for  attention  which  is  great  but  unstable. 
^Angell  and  Thompson,  op.  cit,,  p.  49. 
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For  the  most  part  the  stiiQuli  designed  to  secure  from  the 
sXyxAtnts  great  but  unstable  attention^  or  in  other  words,  emo- 
tional excitement,  consisted  in  the  reading  aloud  of  certain 
passages  from  books.  In  many  of  the  cases  in  which  the  stim- 
ulus was  reading,  an  attempt  was  made  to  secure  the  subject's 
attention  before  the  graphic  record  was  begun.  The  experi- 
menter, for  example,  would  read  in  continuity  for  some 
moments  beforehand  or  would  summarize  the  context  as  vividly 
as  possible.  Nevertheless,  the  attempt  to  secure  excitement  by 
reading  was  a  failure.  Records  taken  during  the  reading  of 
pleasurably  interesting  passages  have  been  cr^ited  entirely  to 
the  score  of  £airly  great  and  fairly  stable  attention.  By  read- 
ing the  most  distressing  or  revolting  passages  which  could  be 
used  with  propriety,  unpleasant  emotion,  usually  disgust,  was 
undoubtedly  secured  in  many  cases.  Nevertheless,  the  be- 
havior and  testimony  of  the  subjects  and  the  nature  of  the 
results  all  contribute  to  the  conclusion  that  the  majority  of  the 
subjects  paid  steady  attention  in  spite  of  qualms  of  faintness  or 
of  the  impulse  to  "get  up  and  go  away." 

Apart  from  the  reading,  some  instances  of  superficial  emotion 
(Binet's  emotions  psychiques  volontatres)  were  procured  by 
asking  the  subject  to ''think  about"  the  '*pleasantest"  or 
''most  unpleasant"  thing  that  had  happened  to  her  within  a 
month.  These  affective  reactions  were  cut  across  by  the  effort 
to  recollect  and  were  almost  too  feeble  to  be  taken  into  account. 
In  addition,  some  cases  of  unpleasant  excitement  were  secured 
by  threatening  to  "hurt"  the  subject  and  then  actually  giving 
her  a  smart  prick  or  pinch.  This  expedient  should  have  been 
used  in  a  larger  number  of  cases.  A  few  cases  of  mild  excite- 
ment were  secured  with  such  smells  as  asafoetida  and  pyridin. 
Agreeable  smells  were  also  tried  but  the  results  were  altogether 
equivocal.  Indeed,  smells  are  obviously  unsuitable  stimuli 
on  account  of  their  direct  sensorial-reflex  effects  upon  the 
breathing. 

With  the  children  also,  the  attempt  to  secure  pleasurable  ex- 
citement was  a  failure,  but  with  them  the  attempt  to  secure 
unpleasant  excitement  succeeded.  Pleasure,  far  more  genuine 
than  was  ever  secured  in  the  students,  was  indeed  obtained  by 
telling  fairy-stories  or  by  drawing  with  running  comment  gro- 
tesque figures  of  "horses"  and  of  "lions"  in  bright  colors  on 
the  blackboard.  The  small  subjects,  however,  betrayed  no 
excitement  but  rather  a  "riveted  attention,"  nor  can  the 
results  of  the  experiment  be  interpreted  except  on  the  supposi- 
tion that  the  attention  was  extremely  stable.  At  this  point  it 
should  be  noted  that  the  breathing  of  the  children  when  they 
were  allowed  for  a  few  minutes  to  sit  unmolested  and  look 
about  them,  became  toward  the  end  of  this  period  exactly  like 
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their  breathing  when  they  were  purposely  amused  by  the  ex- 
perimenters.^ These  cases  were  at  first  labeled  **revery.*'  It  is 
obvious,  however,  that  in  them  we  have  to  do  not  with  low-level 
attention  but  with  the  high-level  attention  involved  in  a  keen 
interest  in  the  movements  of  new  and  attractive  acquaintances 
and  in  novel  surroundings  which  had  ceased  to  be  alarming. 
Notwithstanding  the  failure  of  the  attempt  to  secure  pleasur- 
able excitement,  strong  annoyance  was  actually  secured  (i) 
by  pinching  a  finger  slightly  with  a  very  formidable  looking 
nut-cracker,  or  (2)  by  administering  some  bad  smell  (pyridin, 
usually),  or  (3)  by  putting  drops  of  a  grimy  and  sticky  liquid 
on  the  hands  of  the  girls  or  giving  the  bDys,  without  warning, 
a  kiss. 

Thus  as  the  actual  fruitage  of  the  first  two  groups  of  experi- 
ments, we  have  the  following  sets  or  sub-groups  of  cases  or 
observations:  first,  from  the  students  and  children  alike,  a 
group  of  cases  of  normal,  low-level  and  unstable  attention,,  and 
of  the  high-level  and  stable  attention  involved  in  * 'mental 
work;*'  second,  from  the  children,  two  groups  of  cases  of  the 
high-level  and  stable  attention  involved  in  being  agreeably  en- 
tertained, and  a  group  of  cases  of  the  very  great  and  very  un- 
stable attention  involved  in  being  sharply  annoyed;  third,  from 
the  students,  a  group  of  cases  of  the  low-level  but  fairly  stable 
attention  involved  in  non-emotional  revery,  a  group  of  cases  of 
the  high-level  and  stable  attention  involved  in  listening  to 
pleasant  reading,  and  a  group  of  cases  of  the  high-level  atten- 
tion with  very  marked  individual  variations  in  stability  which 
is  involved  in  listening  to  extremely  unpleasant  reading.'  The 
few  cases  of  voluntary  emotions  and  of  annoyance  secured  from 
the  students  by  the  threat  and  infliction  of  pain  are  not  numer- 
ous enough  to  count  as  statistical  groups. 

In  the  case  of  the  students  and  of  the  older  children,  atten- 
tion no  doubt  reached  its  maximum  of  stability  in  the  mental 
arithmetic.  In  such  enforced  mental  application,  however, 
there  was  probably  as  a  rule  no  real  afiPective  equilibrium,  but 
rather  the  slight  unpleasantness  of  the  strain-consciousness.  In 
the  younger  children,  on  the  contrary,  attention  probably 
reached  its  maximum  of  stability  not  in  the  task-work,  about 
which  they  cared  relatively  little,  but  in  the  pleasurable  enter- 
tainment furnished  by  the  experimenters. 

The  experiments  of  Group  3  supplement  those  of  Groups  i 
and  2  by  furnishing  an  additional  number  of  instances  of  great 

^  See  page  278  below. 

'  Even  at  the  time  these  experiments  were  made  it  would  have  been 
a  delicate  operation  to  divide  this  set  of  cases  into  sections  according 
to  the  fixity  of  the  attention  secured;  at  the  time  this  paper  is  written, 
the  task  has  become  impossible. 
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and  stable  attention.  The  stimnlus  was  organ-music.  The 
subjects  were  twenty  students.  These  three  groups  of  experi- 
ments made  upon  many  difiPerent  unpracticed  subjects  constitute 
the  nucleus  of  the  investigation. 

As  already  indicated,  two  other  sets  of  data  have  been  intro- 
duced for  purposes  of  comparison  with  the  main  body  of  results. 
The  fourth  group  includes  the  whist-tests  made  upon  two  of 
the  investigators.  The  value  of  these  experiments  consists  in 
the  fact  that  in  addition  to  some  instances  of  high-level  and 
stable  attention,  they  offer  many  instances  of  the  unstable  at- 
tention implied  by  marked  affective  disturbance.  Here  pleas- 
ure, genuine  though  fleeting,  was  actually  obtained.  Thus 
these  experiments  supplement  to  some  extent  the  defects  of  the 
first  two  groups.  Moreover,  we  have  here  our  best  instances 
of  a  sharp  and  sudden  fall  in  the  attention-level  with  the  feel- 
ing of  relief  which  is  involved  in  such  a  drop. 

With  the  dog  chiefly  employed,  *T.,"  the  first  records  taken 
repi^esent  great  but  unstable  attention,  since  the  animal,  an 
exceptionally  nervous  creature,  was  frightened  by  the  appara- 
tus, especially  by  the  hum  of  the  electric  motor.  As,  however, 
toward  the  end  of  each  sitting  she  relapsed  into  a  drowsy  re- 
pose in  the  lap  of  her  owner,  a  certain  number  of  records  may 
be  regarded  as  representing  a  fall  in  the  attention-level  and  an 
increase  in  stability.  The  other  dog,  ''A.,'*  a  healthier  speci- 
men, was  not  frightened  by  the  apparatus  after  the  first  few 
moments,  and  was  used  chiefly  in  experiments  to  control  the 
breathing-rates  obtained  from  P.  and  to  find  a  method  of  secur- 
ing high-level  and  stable  attention  without  disturbing  the  ap- 
paratus. So  far  every  expedient  used  to  attract  her  attention 
(soft  whistling,  the  rattling  of  a  leading-chain  and  so  on)  has 
produced  movements  of  the  whole  body." 

There  is  one  more  point  which  it  is  important  to  note  before 
turning  from  the  psychological  to  the  physiological  phase  of 
the  experiments.  In  the  first  and  third  groups,  some  attempt 
was  made  at  introspective  control  in  spite  of  the  fact  that  the 
experimenters  wished  the  subjects  to  know  as  little  as  possible 
about  the  purpose  of  the  investigation.  At  the  end  of  an  idle- 
ness-record the  subject  was  desired  to  write  down  in  detail  what 
she  had  * 'thought  about,"  and  at  the  end  of  a  reading  or  music 
experiment  whether  or  not  she  had  '^listened"  and  how  she 
had  *iiked  it."  From  the  children,  of  course,  no  such  intro- 
spective check  could  be  obtained.  Yet  the  expression  of  their 
faces,  and  especially  the  flush  produced  by  annoyance,  served 

^Tbe  cocker  P.  was  in  ber  third  year  when  these  experiments  were 
made  and  weighed  only  thirteen  pounds.  A.  was  seventeen  months 
old  and  weighed  eighteen  pounds. 
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almost  as  well.  Nevertheless,  there  must  remain  unrevealed 
by  the  checks  of  introspection  or  behavior  a  very  wide  varia- 
tion in  the  attention-conditions  produced  in  different  individ- 
uals by  the  same  stimulus.  Only  extreme  variations  could  be 
detected  and  only  the  records  corresponding  to  them  thrown 
out. 

A  few  more  details  may,  perhaps,  be  snggestive  for  demonstration 
experiments.  At  the  beginning  of  an  arithmetic  or  memory  experi- 
ment the  subject  was  told  that  she  wonld  be  asked  to  give  the  answer 
to  a  snm  or  to  recite  something  which  wonld  be  dictated  to  her  or  to 
summarize  something  which  would  be  read  to  her.  She  was  asked, 
however,  not  to  speak  until  she  was  directed  to  do  so.  The  material 
to  be  memorized  verbatim  was  read  over  twice,  with  an  interval  of 
about  thirty  seconds  between  the  readings.  The  subject  was  told  be- 
forehand that  this  would  be  done  and  was  directed  to  recall  what  she 
could  in  the  interval  and  be  ready  to  supplement  her  first  impression 
by  the  second  reading.  The  following  is  a  sample  of  the  sums  used 
with  the  students:  5  +  8  +  2-7-3-|-i5^4X  10  X2  -=-50  X  10  -=-  5 
X  io-7-5-|-8-^4X  I2-=-6X2-|-4-^2X  100 -^  500.  This  sort  of 
arithmetic  is,  of  course,  incomparably  easier  for  a  bad  visualizer  than 
is  the  multiplication  of  one  three-place  number  or  even  of  one  two- 
place  number  by  another.  It  was  believed,  however,  that  if  the  task 
were  difficult  many  of  the  subjects  employed  would  not  try  to  do  it  at 
all.  The  series  of  nonsense-syllables  was:  Raj,  feg,  nif,  wud,  fev,  rem, 
nij,  fum,  hiv,  tig.  The  "poetry'*  varied  between  Milton's  "Sonnet  on 
Blindness"  and  Stevenson's  "Birdie  with  a  Yellow  Bill."  The  passage 
most  frequently  read  for  summarizing  was  Ayrton's  "Practical  Elec- 
tricity" the  first  sentence  of  page  i  and  page  2,  entire.  The  passage 
most  successful  in  sustaining  amused  attention  was  pp.  39  and  40  of 
the  "April  Baby's  Book  of  Tunes"  (by  Elizabeth  of  the  German  Gar- 
den), tnat  is,  the  clearing  up  scene  after  the  party.  The  passages 
which  produced  the  strongest  unpleasantness  were  (i)  the  description 
of  the  plague  burial-pit  from  "Rienzi,"  and  (2)  a  part  of  "The  Cone" 
in  H.  G.  Wells's  "Thirty  Strange  Stories,"  viz.  pp.  312-320. 

The  organ  music  was  selected  for  a  purpose  extraneous  to  this  inves- 
tigation. It  was  of  three  sorts  (i)  hymn-tunes,  such  as  the  familiar 
"Vox  Dilecti,"  (2)  two  rather  dismal  chorals  from  Mendelssohn,  and 
(3)  elaborate  compositions  ranging  from  Rubenstein's  "Torch-Light 
Dance  of  the  Brides  of  Cashmere"  to  the  Dead  March  in  "Saul." 

The  procedure  in  the  whist-experiments  was  as  follows:  The  eight 
duplicate-whist  boards  were  played  through  once  before  any  records 
were  taken  in  order  that  the  attention  of  the  subject  might  be  com- 
pletely absorbed  in  the  game.  In  other  words,  records  were  taken 
only  in  connection  with  the  duplicate  round.  The  score  was  read  at 
the  end  of  each  hand.  The  experiment  required  the  help  of  three 
persons  besides  the  four  players.  The  first  assistant  marked  on  the 
graphic  record  the  letters  and  numbers  called  out  by  the  other  two. 
The  second  assistant  called  the  numbers  of  the  hands  and  of  the  tricks 
as  they  fell,  noting  on  a  record  sheet  of  her  own  whether  the  subject's 
side  took  the  trick  or  not.  The  third  assistant  was  always  a  peVson 
who  had  played  often  enough  with  the  subject  to  make  pretty  shrewd 
inferences  in  regard  to  her  mental  processes  under  given  circum- 
stances. This  assistant  sat  where  she  could  both  see  the  subject's 
hand  and  watch  all  the  plays.  When  she  made  some  inference  in  re- 
gard to  the  subject's  state  of  mind,  she  indexed  her  note  with  a  letter 
which  she  called  to  the  first  assistant  who  marked  it  on  the  graph. 
When  a  hand  was  played  out,  the  third  assistant  checked  doubtful  in- 
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ferences  by  reference  to  the  subject.  In  general,  however,  the  subject 
was  left  to  enjoy  her  game  unmolested  by  requests  for  introspection. 
The  whole  value  of  the  method  depends  on  the  fact  that  both  subjects 
took  the  game  seriously.  Its  glaring  defect  is  in  the  fact  that  the  third 
assistant  could  not  possibly  take  account  of  the  complexity  of  the  sub- 
ject's feelings.  Often,  for  example,  in  spite  of  incidental  triumphs  or 
misfortunes,  a  tendency  toward  anxiety  or  exhilaration  would  run 
through  the  playing  of  a  whole  hand  or  succession  of  hands. 

It  is  DOW  in  order  to  outline  the  respiratory  changes  studied. 
These  are  (i)  changes  in  regularity,  (2)  changes  in  rate,  (3) 
changes  in  the  depth  or  amplitude  of  the  thoracic  phase  of  the 
respiration,  and  (4)  changes  in  the  length  of  the  expiratory 
pause.  The  records  have  never  been  worked  over  to  determine 
changes  in  the  rapidity  of  the  respiratory  act  itself  or  in  the 
relative  rapidity  of  inspiration  and  expiration.  Moreover,  the 
attempt  at  recording  changes  in  the  depth  of  abdominal  breath- 
ing side  by  side  with  changes  in  the  depth  of  thoracic  breathing 
was  abandoned  simply  because  the  manipulation  of  two  tam- 
bours and  the  study  of  two  sets  of  tracings  required  more  time 
than  the  experimenters^  could  give  to  the  investigation. 

The  pneumograph  employed  was  the  Sumner  belt.  The 
kymograph  revolves  upon  a  horizontal  axis  and  is  six  inches  in 
diameter  and  eighteen  inches  long.  During;:  most  of  the  ex- 
periments, the  revolution-time  was  about  four  minutes.  Dur- 
ing the  music  experiments,  the  last  group  to  be  performed 
(although,  on  logical  considerations,  it  is  numbered  three),  this 
time  was  about  three  and  one-third  minutes.  The  time-marker 
was  a  magnet-pen  (Sumner's)  which  registers  seconds  on  the 
kymograph  side  by  side  with  each  pneumograph  tracing.  In» 
all  the  experiments,  except  in  those  of  Group  3  and  a  part  of 
Group  5,  the  writing  arm  of  the  tambour  was  tipped  with  a 
pointed  strip  of  manila  paper  and  measured  about  six  inches; 
in  these  later  experiments  the  lever  was  less  than  three  inches 
long  and  was  tipped  with  a  fine  straw.  A  single  sheet  of 
smoked  paper  held  cross-wise  from  six  to  seven  pneumograph- 
tracings  each  with  its  parallel  time-record.  The  instruments 
were  not  moved  in  the  horizontal  plane  with  the  aid  of  a  car- 
riage but  were  clamped  to  a  horizontal  rod  in  such  wise  that 
although  they  could  easily  be  raised  or  lowered,  they  did  not 
slide  in  a  line  parallel  to  the  drum.  After  practice,  however, 
the  experimenters  succeeded  in  moving  the  whole  standard  and 
readjusting  the  writing  points  so  quickly  that  a  twenty-minute 
record  could  be  secured  virtually  unbroken. 

The  pneumograph  belt  used  with  the  dogs  was  made  to  order  on  the 
model  of  his  other  belts  by  Mr.  Horace  E.  Sumner,*  of  the  Harvard 

'See  note,  page  261. 

*  A  drawing  of  the  Sumner  pneumograph  may  be  found  in  Titch- 
ener's  "Experimental  Psychology,**  Inst.  Man.  Qual.,  p.  184. 
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Physiological  Laboratory.  It  was  designed  for  use  with  any  animal 
in  size  between  a  cat  and  a  thirty  pound  dog.  It  is  eight  inches  long 
without  stretching,  is  made  of  lighter  weight  rubber  than  the  ordinary 
belt  and  has  a  more  flexible  spring.  A  belt  of  this  size,  if  desired  for 
use  with  animals  as  small  as  a  fifteen  pound  dog,  should  not  have  the 
flat  metal  braces  at  the  ends;  these  pieces  fail  to  serve  their  purpose 
and  they  annoy  the  animal. 

The  kymograph  is  turned  by  an  alternating-current  motor  and  the 
speed  is  reducea  by  a  system  of  pulley-wheels.  The  change  of  speed 
between  the  earlier  and  the  later  experiments  was  due  to  a  permanent 
change  in  the  light  current  utilized.  In  the  earlier  experiments  the 
circuit  of  the  magnet-pen  was  made  and  broken  bv  Lough's  electrically 
actuated  pendulum;  in  the  later  experiments  by  a  mercury-contact  1 
metronome  (Maelzel's). 

The  breathing-rate  per  minute  was  computed  with  the  aid  of 
the  second  marks  for  every  tracing,  long  or  short,  which  had 
separate  significance.  Table  3  is  made  up  of  averages  of  rates 
so  determined.  On  the  other  hand,  changes  in  form  as  distinct 
from  the  rate  of  breathing,  that  is  changes  in  regularity, 
changes  in  the  depth  of  respiration,  and  changes  in  the  length 
of  the  expiratory  pause,  were  determined  not  by  any  system  of 
count  or  measurement  but  simply  by  the  careful  inspection  of 
two  experimenters  who  verified  each  other's  conclusions.  A 
numerical  character  is  introduced  into  these  data  only  by  the 
count  of  cases  or  * 'observations.**  An  attempt  at  genuine 
measurement  with  triangle  and  rule  in  experiments  at  once  so 
extensive  and  so  rough  would  be  a  glaring  instance  of  mis- 
placed accuracy. 

In  the  first  two  groups  of  experiments,  as  a  standard  of  ref- 
erence for  determining  the  changes  which  took  place  in  the  rate 
and  form  of  breathing  during  an  attention-stimulus,  a  normal 
tracing  was  taken  before  each  separate  stimulus  and  this  trac- 
ing ran  into  the  stimulus-tracing  on  the  kymograph  without 
fresh  adjustment  of  the  apparatus.  In  these  experiments, 
therefore,  changes  in  the  form  and  rate  of  breathing  during 
stimulation  mean  changes  from  the  form  of  the  normal  prelimi- 
nary tracing  taken  in  every  case.  Each  stimulus-record  was 
also  followed  by  a  tracing  taken  under  conditions  which  were 
normal  except  for  the  possible  after-efiPects  of  the  stimulus. 
Breathing- rates  determined  from  these  tracings  are  called  * 're- 
action-rates** or  * 'relief- rates.**  Little  use  has  been  made  of 
the  reaction-tracings  in  determining  the  normal  form  of  breath- 
ing. In  the  "revery-tracings**  of  the  first  two  groups  of  ex- 
periments, and  in  all  the  tracings  of  the  last  three  groups, 
modifications  of  the  normal  form  and  rate  of  breathing  have 
been  determined  much  less  accurately  and  satisfactorily.  In 
the  revery- tracings,  in  which  no  stimulus  was  given,  changes 
of  form  were  determined  by  comparing  the  second  half  of  the 
tracing  with  the  first.     The  character  of  the  average  rate  was 
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determined  by  comparison  with  the  average  normal  rates  of  the 
students  or  children.  In  the  music  experiments  in  which 
many  of  the  stimuli  lasted  over  fifteen  minutes,  the  standards 
of  reference  are  normal  tracings  taken  at  the  beginning  of  each 
sitting.  Two  or  three  music-tracings  have  but  one  such  stand- 
ard. The  reason  for  this  unsatisfactory  procedure  was  the  de- 
sire to  minimize  the  subject's  self-consciousness  and  thus  to  get 
as  much  aesthetic  efiPect  out  of  the  music  as  possible.  In  Uie 
whist  experiments,  the  standards  are  still  less  satisfactory  since 
they  consist  simply  of  groups  of  tracings  taken  at  about  the 
same  time  as  the  stimulus-tracings,  but  at  different  sittings.  In 
the  tracings  obtained  from  the  dog  P. ,  changes  are  always  in 
the  direction  of  more  rather  than  less  normal  breathing.  None 
of  the  tracings  were  assumed  to  constitute  a  standard  of  refer- 
ence. The  whole  mass  of  tracings  was  simply  considered  together 
to  determine  the  modifications  of  breathing  which  took  place  as 
fear  subsided.  The  tracings  obtained  from  A. ,  have  not  been 
studied  with  reference  to  changes  in  form. 

Before  passing  to  the  presentation  of  results  it  remains  only 
to  note  the  massing  of  individual  results.  Except  for  the  ex- 
periments on  the  whist  players  and  the  dogs,  the  results  of 
whole  groups  of  subjects  are  counted  together  as  instances  oi 
the  different  varieties  of  attention.  When  an  individual  fur- 
nished more  than  one  instance  of  a  given  variety  of  attention, 
these  observations  are  counted  each  as  one,  quite  as  if  they 
had  been  furnished  by  different  subjects.  For  example,  the 
average  breathing  rate  for  the  students  under  normal  condi- 
tions, that  is,  conditions  of  low  and  unstable  attention,  is  ob- 
tained from  505  observations  furnished  by  104  different  indi- 
viduals. The  justification  of  this  procedure  is  the  fact  that  the 
results  from  unpracticed  subjects  vary  as  widely  for  the  same 
individual  as  for  different  individuals.  As  regards  variation  in 
rate,  results  from  individual  subjects  have  been  averaged  sep- 
arately a  sufficient  number  of  times  to  offer  ample  illustration^ 

^  In  illastration  of  this  statement,  the  following  figures  may  be  taken 
from  the  mnsic  experiments.  All  subjects  from  whom  over  fifteen 
normal  tracings  were  taken  are  included.  The  tracings  cover  periods 
from  30  seconds  to  3>^  minutes  in  length.  The  rates  are  computed 
per  minute. 

All  tracings  of  rate  faster        Cases 

than  average  normal. 
All  tracings  of  rate  slower 
than  average  normal. 
Subject  C. 
D. 
"        N. 
P. 
S. 


164 

Av.  rate  20.7 

M.  V.  1.5 

184 

14. 1 

2.2 

24 

12.8 

2.0 

17 

18.6 

3-2 

18 

15.1 

1.4 

27 

20.3 

3.7 

23 

10.8 
18.2 

.9 

27 

1.3 
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of  this  Statement.     As  regards  form,  the  assertion  cannot  be 
proved  without  photographs  of  the  tracings. 

The  writer  has  now  attempted  to  state  the  specific  purpose 
and  point  of  departure  in  this  investigation  of  the  correlation 
of  changes  in  breathing  with  changes  in  attention,  to  outline 
the  changes  in  attention  which  have  been  taken  into  account 
with  the  expedients  used  to  control  them,  to  enumerate  the 
changes  in  breathing  which  have  been  studied,  and  to  indicate 
the  apparatus  used  in  registering  them  and  the  method  by 
which  they  have  been  given  numerical  expression.  The  con- 
clusions will  now,  for  the  convenience  of  the  reader,  first  be 
tabulated  and  afterwards  be  taken  up  in  detail  with  such 
numerical  evidence  as  may  exist  for  them. 

The  following  conclusions  may  be  drawn: 

I.  In  regard  to  the  form  of  breathing: 

1.  When  the  stability  of  attention  increases 

( 1 )  The  length  of  the  expiratory  pause  tends  to  increase 

in  regularity,  but 

(2)  The  depth  of  breathing  does  not  tend  to  increase  in 

regularity  under  all  the  experimental  conditions. 

2.  When  the  stability  of  attention  decreases,  both  expira- 
tory pause  and  depth  of  breathing  decrease  in  regularity. 

3.  When  the  degree  or  level  of  attention  rises 
(i)  The  expiratory  pause  tends  to  decrease. 

Exception:    If  attention  is  strongly  expectant,  the 

expiratory  pause  tends  to  increase. 
(2)  Breathing  tends  to  become  shallower. 

Exceptions:    In  distinct  pleasantness  breathing  tends 

to  become  deeper. 
In  extreme  animal  fear  breathing  becomes  deeper. 

4.  When  the  degree  or  level  of  attention  falls  either  below 
the  normal  or  after  conscious  strain 

( 1 )  The  expiratory  pause  becomes  shorter  than  the  normal. 

(2)  Breathing  becomes  deeper  than  the  normal. 

II.  In  regard  to  the  rate  of  breathing: 

I.     When  the  level  of  attention  rises 

( 1 )  Breathing  which  before  the  stimulus  has  been  slower 

than  the  average  normal  tends  to  be  accelerated. 

(2)  The  rate  of  breathing  which  has  been  &ster  than  the 

average  normal  is  much  less  affected  than  the  rate 
of  slow  breathing  and  may  even  be  retarded. 
Exception:  In  the  case  of  very  stable  attention  with 
the  consciousness  of  strain  (mental  application), 
breathing,  whatever  its  rate  before  the  stimulus, 
tends  to  become  decidedly  faster. 
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2.  When  the  level  of  attention  bils  either  below  the  nonnal 
or  sharply  after  great  strain,  breathing  tends  to  become 
faster  as  one  of  the  symptoms  of  relaxation. 

3.  When  the  stimulus  comes  to  an  end,  breathing  tends, 
unless  the  affective  disturbance  persists,  to  return  to  the 
rate  which  it  exhibited  before  stimulation. 

By  far  the  most  constant  of  these  changes  is  the  acceleration 
of  slow  breathing  with  a  rise  in  the  attention-level.  Perhaps 
the  next  most  constant  change  is  the  varfation  in  the  regu- 
larity of  the  length  of  the  expiratory  pause  with  variation  in 
the  stability  of  attention.  Whether  any  of  the  changes  deserve 
the  adjective  ''constant,''  the  reader  must  decide  for  himself 
from  the  figures.  The  presentation  of  this  numerical  evidence 
is  now  in  order. 

Tables  i  and  2  present  all  the  statistics  obtained  from  the 
first  two  groups  of  experiments  in  regard  to  changes  respect- 
ively in  the  form  and  in  the  rate  of  breathing  with  changes  in 
the  nature  of  attention.  Table  3  is  made  up  of  averages  of 
rate-counts  for  tracings  taken  under  different  conditions  of  at- 
tention in  the  first  two  groups  of  experiments.  The  results  of 
the  third  group  of  experiments  are  excluded  from  the  tables 
because  the  standards  of  normal  breathing  obtained  in  this 
group  are  unsatisfactory  in  determining  changes  under  stimu- 
lation. The  results  of  the  fourth  group  are  excluded  for  the 
same  reason  and  also  because  they  are  of  an  individual  char- 
acter and  thus  not  comparable  with  the  massed  results  of  many 
different  subjects.  It  should  be  noted  in  passing  that  nearly 
all  the  observations  in  each  set  of  cases  in  the  tables  were  ob- 
tained from  different  individuals.  However,  virtually  all  the 
cases  of  memorizing  were  obtained  from  subjects  who  also  ftir- 
nished  cases  of  arithmetic,  and  more  than  one  kind  of  memo- 
rizing was  often  required  of  the  same  subject.  Out  of  the  154 
cases  of  mental  application  in  the  students,  78  were  cases  of 
arithmetic  and  76  cases  of  memorizing. 

It  will  be  convenient  in  discussing  the  conclusions  summa- 
rized above  to  state  severally  in  connection  with  the  various 
inferences  which  may  be  drawn  from  the  tables  such  contradic- 
tory or  corroborative  evidence  as  may  be  drawn  from  the 
results  not  included  in  the  tables.  Changes  in  form  will  be 
discussed  before  the  changes  in  rate.  Thus  the  first  data  dis- 
cussed will  be  those  of  Table  i. 

In  view  of  the  account  of  experimental  conditions  already 
given  the  only  column  of  this  table  which  seems  now  to  requfre 
explanation  is  the  column  headed  ''Number  of  Observations." 
In  the  first  group  of  experiments,  the  later  observations  of 
high-level  attention  have  been  singled  out  from  the  total  num- 
ber and  represented  separately.     This  was  done  because  they 
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were  made  at  the  same  period  and  by  predsdy  the  same  meth- 
ods as  the  observations  of  revery  in  the  stndents  and  of  all  the 
attention-changes  in  the  children.  On  the  other  hand,  the 
earlier  observations  of  high-level  attentioti  in  the  students  were 
made  earliest  in  the  course  of  this  study.  But  in  working  over 
the  earliest  tracings,  relatively  inconspicuous  changes  in  form 
were  left  out  of  account.  If,  therefore,  the  figures  for  the  total 
number  of  observations  of  great  attention  in  the  students,  that 
is,  the  totals  printed  in  heavy-&ced  type,  be  compared  with  the 
other  totals  in  the  table,  the  face- value  of  the  figures  would  in- 
dicate that  the  breathing-changes  in  question  were  more  com- 
mon in  the  children  than  in  their  elders,  and  more  common 
when  the  students  fell  into  revery  than  when  their  attention 
changed  in  other  ways.  Neither  of  these  indications  is  war- 
ranted by  the  &cts.  Only  the  figures  in  the  lighter  type  may 
be  compared  with  one  another  if  the  point  in  question  is  the 
number  of  times  the  breathing  changed  in  any  Tvay  in  depth  or 
regularity  or  expiratory  pause  with  a  given  change  in  atten- 
tion. It  should  also  be  noted  in  passing  that  the  stimuli  first 
employed  were  less  effective  than  those  later  employed.  For 
instance,  arithmetic  is  more  effective  than  is  memorizing  in 
securing  great  and  stable  attention.  But  of  the  43  later  cases 
of  mental  application  in  the  students  all  are  cases  of  arithmetic, 
whereas  out  of  the  1 1 1  earlier  observations  76  are  cases  of  mem- 
orizing. 

The  most  striking  feature  of  the  table  is  the  approximation 
of  the  figures  in  the  bottom  line  with  those  in  the  next  line 
but  one  above.  On  the  showing  of  their  respiration,  the  chil- 
dren either  were  not  entertained  by  the  devices  of  the  experi- 
menters or  else  they  did  not  fisdl  into  genuine  non-emotional 
revery.  The  first  of  these  suppositions  was  rendered  incredible 
by  their  behavior,  and,  therefore,  the  second  has  been  adopted 
in  construing  the  results.  One  should  also  observe  the  justifi- 
cation furnished  by  the  figures  in  this  table  for  the  assumption 
that  when  the  children  were  entertained  their  attention  was 
stable.  The  figures  for  the  children  in  the  third  line  from  the 
bottom  should  be  compared  with  those  for  the  students  in  the 
first  line  of  the  table.  In  mental  application  in  the  students 
attention  was  by  hypothesis  stable  in  the  highest  degree. 

As  regards  changes  in  the  regularity  of  breathing,  the  follow- 
ing observations  may  be  made  upon  the  figures:  There  are  eight 
total  sets  of  cases  in  the  table.  It  is  practically  certain  that  in 
one  of  these  sets,  the  cases  of  annoyance  in  children,  attention 
became  in  general  exceedingly  unstable.  In  this  set  of  cases, 
the  expiratory  pause  became  more  irregular  in  70%  and  the 
depth  of  breathing  in  80%:  In  each  of  the  seven  other  sets,  it 
is  probable  that  attention  became  more  stable  in  the  majority 
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of  cases.  In  all  of  these  sets  save  one,  the  length  of  the  expi- 
ratory pause  tends  unequivocally  to  become  more  regular. 
Moreover,  the  tendency  toward  greater  regularity  in  the  ex- 
piratory pause  is  most  pronounced  in  exactly  those  sets  of  cases 
in  which  it  is  most  certain  that  attention  became  more  stable, 
namely,  in  mental  application  in  both  classes  of  subjects,  and 
in  both  kinds  of  pleasurable  absorption  in  the  children.  The 
exception  to  the  rule  is  constituted  by  the  cases  of  attention  to 
pleasant  reading.  In  the  later  observations  the  pause  tends  to 
become  more  irregular,  and  in  the  total  number  of  observations 
the  tendency  toward  greater  regularity  is  slight.  The  irregu- 
larity is  doubtless  accounted  for  by  respiratory  movements 
verging  toward  laughter.  It  seems  best,  therefore,  to  exclude 
this  class  of  cases  from  consideration  as  regards  changes  in  the 
regularity  of  either  the  expiratory  pause  or  the  amplitude.  On 
the  whole,  the  figures  for  the  expiratory  pause  ofiPer  a  rather 
neat  confirmation  of  the  conclusion  that  breathing  becomes 
more  or  less  regular  as  attention  becomes  more  or  less  stable. 

So  much  cannot  he  said  of  the  figures  for  the  amplitude.  It 
is  clear  that  the  amplitude  tends  to  become  more  irregular  when 
attention  becomes  less  stable  than  the  normal.  It  is  true  also 
that  the  amplitude  tends  to  become  more  regular  in  three  out 
of  the  four  sets  of  cases  in  which  it  is  most  certain  that  atten- 
tion became  more  stable.  It  is  not,  however,  by  any  means 
clear  that  under  "all  experimental  conditions"  the  amplitude 
becomes  more  regular  when  attention  becomes  more  stable. 
Witness  the  cases  of  revery  and  the  later  and  more  perfect  ob- 
servations of  attention  to  unpleasant  reading  in  the  students 
and  also  the  cases  of  mental  application  in  the  children.  In 
the  interpretation  of  these  cases,  we  fall  into  a  dilemma.  A 
priori,  it  would  be  easy  to  object  that  perhaps  the  eflFect  of  men- 
tal arithmetic  upon  the  children  and  of  unpleasant  imagery  or 
idleness  upon  the  students  was  not  to  secure  stable  attention. 
Yet  in  these  three  setsof  cases  the  expiratory  pause  did  become 
more  regular.  We  must  suppose,  therefore,  either  that  the  in- 
crease in  the  regularity  of  the  expiratory  pause  is  meaningless 
or  else  that  the  depth  of  breathing  became  more  irregular  in 
despite  of  the  fact  that  attention  became  more  stable.  The 
writer  makes  the  second  supposition. 

The  evidence  furnished  by  the  other  groups  of  experiments 
is  now  in  order.  The  results  of  the  music  experiments  are  of 
doubtful  validity.  Out  of  155  stimulus- tracings  in  which  modi- 
fications of  regularity  were  carefully  studied,  the  expiratory 
pause  became  less  regular  than  the  corresponding  normal  pause 
in  25.2%  and  more  regular  in  14.2%  and  the  amplitude  became 
less  regular  than  the  corresponding  normal  amplitude  in  24.5% 
and  more  regular  in  12.9%.     Although  the  method  by  which 
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these  modifications  were  determined  was  loose  and  inaccurate, 
yet  it  is  fairly  evident  that  the  tendency  was  toward  irregu- 
larity. The  length  of  the  pause  was  probably  affected  by  varia- 
tions in  the  loudness  of  the  music.  The  writer  conjectures  that 
the  breathing  rhythm  was  also  somewhat  affected  by  the  music 
rhythm.^  Thes&  tracings  all  belong  to  the  period  in  which  long 
compositions  were  played  on  the  organ.  Had  these  same 
curves  been  correlated  with  the  hymn-tunes,  one  might  sup- 
pose that  especially  in  subjects  of  a  kinsesthetic  turn  of  mind, 
the  irregularity  was  due  to  singing-movements  imperfectly  sup- 
pressed. In  the  somewhat  similar  experiments  of  Binet  and 
Courtier  upon  a  single  subject,  a  similar  irregularity  was  found. 
These  writers  conjecture  that  it  is  **le  d^veloppment  des  id6es 
et  des  sentiments  qui  trouble  la  respiration,  tout  en  tenant 
compte  des  effets  splciaux  dus  k  la  mllodie  et  k  T harmonic."* 
In  the  whist-experiments,  changes  in  the  expiratory-pause 
were  not  studied  at  all.  Fortunately,  however,  as  regards  the 
regularity  of  the  amplitude,  the  experiments  are  more  satisfac- 
tory than  the  music  experiments,  at  least  on  the  face-value  of 
the  figures.  Inferences  in  regard  to  changes  in  regularity  are 
very  uncertain  since  each  phase  of  attention  was  assumed  to 
last  only  a  very  short  time,  sometimes  only  ten  or  twelve  sec- 
onds. The  tracings  are  divided,  therefore,  simply  into  tracings 
which  are  as  regular  as  the  normal,  tracings  which  are  slightly 
irregular  and  tracings  which  are  very  irregular.  The  results 
may  be  sketched  as  follows:  With  the  subject  G.  (the  writer), 
out  of  1 8  tracings  taken  during  "study,"  that  is,  reflective  at- 
tention to  a  given  hand,  66.7%  are  as  regular  as  the  normal; 
out  of  15  tracings  taken  during  ''suspense"  or  "anxious  atten- 
tion," 53.3%  are  as  regular;  out  of  9  tracings  taking  during 
"relief,"  66.7%  are  as  regular;  on  the  other  hand,  out  of  59 
available  tracings  taken  during  gratification  or  "pleasure," 
67.8%  are  very  irregular;  and  out  of  50  tracings  taken  during 
"chagrin,"  48%  are  very  irregular  and  16%  slightly  irregular. 
With  the  subject  H.,  out  of  21  study-tracings,  61.9%  are  as 
regular  as  the  normal;  out  of  35  available  suspense-tracings, 
74*3%  ^^^  ^  regular;  out  of  20  relief-tracings,  45%  are  as 
regular  as  the  normal  but  35%  are  very  irregular  and  20% 
slightly  irregular;  out  of  68  available  pleasture-tracings,  82.4^ 
are  very  irregular ;  and  out  of  78  chagrin-tracings,  74.4%  are 
very  irregular.  In  view  of  the  unsatisfactory  nature  of  the 
standards  of  normal  breathing,  of  the  fragmentary  character  of 
the  tracings,  and  of  the  guess-work  by  which  the  subject's 

1  The  carves  have  not  been  studied  with  special  reference  to  this 
point. 
*L' Annie  Psychologique,  1896,  pp.  114-115. 
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States  of  miod  were  determined,  the  correspondence  between 
these  two  sets  of  figures  is  remarkable.  Only  the  figures  for 
relief  indicate  any  divergence  of  tendency  and  here  the  number 
of  observations  upon  the  first  subject  is  very  small.  Certainly 
the  tendency  in  emotional  excitement  toward  greater  irregu- 
larity in  the  depth  of  breathing  is  too  heavily  marked  to  be 
overlooked. 

Only  the  tracings  obtained  from  the  spaniel  P.  remain  to  be 
discussed.  One  hundred  tracings  were  secured  as  long  as  the 
full  circumference  of  the  drum.  Fifteen  of  these  curves  were 
so  broken  by  the  movements  of  the  dog  as  to  be  thrown  out. 
The  remaining  eighty-five  are  divided  thus:  Dog  greatly  fright- 
ened, trembling  violently  and  sometimes  panting,  with  occa- 
sional  yawning  inspirations,  lo;  dog  moderately  frightened  and 
trembling  slightly,  27;  dog  slightly  frightened  and  trembling 
at  intervals,  22;  dog  quiet  and  drowsy,  18;  dog  asleep,  8. 
This  trembling  affected  the  spaniel's  hind-quarters  chiefly,  and 
did  not  seem,  of  itself,  to  produce  gross  irregularities  in  the 
tracings  although  it  sometimes  gave  a  wavy  appearance  to  the 
inspiration-line.  Both  the  amplitude  and  the  expiratory  pause 
were  studied  in  these  tracings.  The  results  are  as  follows: 
When  the  dog  was  in  a  state  of  repose,  whether  she  was  awake 
or  asleep,  both  the  amplitude  and  the  expiratory  pause  were 
strikingly  regular.*  Even  out  of  the  22  curves  taken  when  the 
dog  was  slightly  frightened,  the  amplitude  is  very  regular  in 
1 1  and  the  pause  in  14.  On  the  other  hand,  out  of  the  27 
tracings  taken  when  the  dog  was  moderately  fiightened  the 
amplitude  is  very  irregular  in  18,  and  out  of  the  10  tracings 
taken  when  she  was  badly  frightened  it  is  very  irregular  in  all. 
The  irregularity  produced  by  fear  in  the  expiratory  pause  is 
much  less  marked.  Out  of  the  27  tracings  of  moderate  fear,  it 
is  very  irregular  in  13  only»  whereas  in  7  out  of  the  10  tracings 
of  great  fear  it  is  eliminated  and  is  regular  in  the  sense  of  regu- 
larly failing  to  appear.  These  facts  close  the  evidence  in  re- 
gard to  regularity. 

It  will  be  remembered  that  the  positive  assertion  of  the 
Angell-Thompson  thesis,  which  it  is  the  purpose  of  this  inves- 
tigation to  verify,  is  that  the  correlation  between  regular 
breathing  and  stable  attention  and  between  irregular  breathing 
and  unstable  attention  is  essentially  constant.  In  making  this 
particular  assertion  the  writers  do  not  distinguish  between 
regularity  of  amplitude  and  regularitj'  of  expiratory  pause. 
The  results  of  the  experiments  here  reported  would  seem  to 
show,  first,  that  the  regularity  or  irregularity  of  the  one  does 

^  This  great  regularity  is  not  exhibited  by  the  tracings  taken  in  re- 
pose from  the  spaniel  A. 
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not  imply  the  regularity  or  irregularity  of  the  other;  second, 
that  the  correlation  between  the  regularity  or  irregularity  of 
the  expiratory  pause  and  the  stability  or  instability  of  breath- 
ing is  "essentially"  constant  in  human  beings;  third,  that  the 
amplitude  tends  in  the  large  majority  of  cases  to  become  irregu- 
lar when  attention  becomes  unstable;  fourth,  that  the  amplitude 
does  not  tend  to  become  regular  in  all  groups  of  cases  in  which 
the  testimony  or  behavior  of  the  subjects  and  the  regularity  of 
the  expiratory  pause  indicate  stable  attention. 

It  will  be  remembered  that  MacDougall  ^  found  great  irregu- 
larities in  the  depth  of  breathing  correlated  with  mental  appli- 
cation. This  irregularity  he  attributed  to  the  concomitant 
shallowness  of  breathing  and  to  ''periodically  increased  inner- 
vation due  to  incipient  asphyxiation.  *  *  For  the  cases  here  re- 
ported this  explanation  is  insufficient.  The  breathing  of  both 
students  and  children  tends  to  become  shallower  in  mental 
arithmetic,  but  the  breathing  of  the  students  tends  to  become 
more  regular  in  depth  and  that  of  the  children  does  not.  More- 
over, a  study  of  the  individual  tracings  from  the  students  re- 
veals no  definite  correlation  between  shallowness  and  irregu- 
larity of  depth.  MacDougall  also  suggests  that  irregularity 
during  mental  arithmetic  may  be  due  to  a  fluctuation  in  th^ 
intensity  of  the  effort  required.  This  explanation  doubtless 
holds  for  the  irregularity  in  some  of  our  arithmetic  cases.  One 
must  also  take  into,  account  the  tendency  in  some  of  the  chil- 
dren to  disobey  orders  and  call  out  the  result  at  each  step  in 
the  process.  None  of  these  explanations,  however,  touch  the 
irregularity  in  the  revery-cases.  Here  thoracic  breathing  be- 
comes noticeably  deeper,  and  one  is  reminded  of  the  assertion 
of  Mosso  that  *'when  one  does  not  attend  closely,  the  dia- 
phragm tends  to  become  quiet  and  the  thorax  makes  larger 
but  irregular  movements."^ 

For  convenience,  changes  in  the  absolute  size  of  the  amplitude 
and  in  the  absolute  length  of  the  expiratory  pause  will  be  dis- 
cussed together.  In  the  eight  sets  of  cases  in  Table  i ,  we  have 
all  the  four  possible  combinations  of  tendencies  to  change  in 
these  two  features  of  respiratiou.  In  only  one  of  the  eight  sets 
is  the  level  of  attention  assumed  to  fall.  These  are  the  revery- 
cases.  Here  alone  breathing  ( i )  tends  to  deepen  at  the  same 
time  that  the  expiratory  pause  tends  to  become  shorter.  In  all 
the  other  seven  sets  of  cases  the  level  of  attention  is  assumed  to 
rise  above  the  normal.  In  three  of  them,  breathing  (2)  tends 
to  become    shallower  while  the  expiratory  pause  tends  to 

^The  Physical  Characteristics  of  Attention,  Psych,  Rev,,  1896,  pp. 
158.180. 
s  "Die  Brmndnng,*'  Quoted  by  Angell  and  Thompson. 
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shorten.  Of  these  three  sets,  one  is  the  group  of  mental-appli- 
cation cases  in  the  students.  Here  we  have  exactly  that  shal- 
low and  rapid  iypt  of  breathing  which  has  been  found  by  so 
many  investigators^  in  correlation  with  mental  effort  or  ''vol- 
untary" attention.  Another  of  the  three  sets  is  that  of  the 
unpleasant-reading  cases  in  the  students.  Here  also  attention 
probably  increased. in  stability  as  well  as  degree,  so  that  there 
was  a  certain  kind  of  ''mental  application."  The  third  set  is 
that  of  the  annoyance  cases  in  the  children.  This  result  is  in 
flat  opposition  to  the  finding  of  Binet  that  breathing  deepens  in 
fear,  disgust,  and  anger.  We  have  now  taken  up  four  of  the 
eight  sets  of  cases  in  the  table.  In  two  of  the  remaining  four 
groups,  breathing  (3)  tends  to  become  shallower,  whereas  the 
expiratory  pause  tends  to  lengthen.  These  are  the  pleasant- 
reading  cases  in  the  students  and  the  arithmetic  cases  in  the 
children.  Finally,  we  have  the  last  possible  combination  of 
effects  in  the  last  two  sets  of  cases,  those  in  which  the  children 
were  "pleasantly  entertained."  Here  breathing  (4)  tends  to 
deepen  whereas  the  expiratory  pause  tends  to  lengtiien.  This 
last  combination  of  effects  must  almost  inevitably  retard  the 
breathing,*  and  is  therefore  in  opposition  to  the  results  of  Binet 
who  found  accelerated  breathing  and  an  abbreviated  expiratory 
pause  in  fairly  constant  correlation  with  a  rise  in  the  attention- 
level. 

Before  theorizing  on  these  combinations,  it  will  be  well  to 
take  into  account  the  results  not  included  in  the  table.  Out  of 
nine  pain  (pinching  or  pricking)  experiments  upon  the  stu- 
dents the  breathing  became  noticeably  shallow  in  eight.  Out 
of  the  eight  experiments  in  which  unpleasant  circumstances 
were  voluntarily  recalled,  the  breathing  became  shallow  in  five. 
This  is  the  only  unequivocal  testimony  as  to  tendencies  toward 
changes  in  form  which  is  furnished  by  the  pain  and  voluntary- 
emotion  experiments.  In  the  music-experiments,  modifications 
in  the  size  of  the  amplitude  and  expiratory  pause  were  not 
adequately  studied.  The  figures  for  the  pause  are  not  worth 
giving.  Out  of  the  155  tracings  discussed  under  the  head  of 
regularity  the  amplitude  was  greater  than  the  normal  in  29% 
and  less  in  21.9%.  In  the  whist  experiments,  as  already  stated, 
the  expiratory  pause  was  not  studied  at  all.  In  regard  to  am- 
plitude, the  results  may  be  briefly  indicated  as  follows:  In  the 
study-tracings  of  the  subject  G.,  the  amplitude  was  less  than 
the  normal  in  50%  and  greater  in  22.2%;  in  the  suspense-trac- 
ings, it  vias  less  in  53.3^  and  greater  in  20^;  in  the  relief- 

^  Mentz,  Delabarre,  Binet  and  Conrtier,  Lehmann,  Meumann  and 
Zoneff,  MacDongall. 

^  Theoretically,  the  relative  rapidity  of  muscnlar  contraction  and 
relaxation  mnst  alto  be  taken  into  account. 
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tracings  (only  nine  in  number)  it  was  less  in  22.2%  and 
greater  in  22.2%;  on  the  other  hand,  in  the  pleasure-tracings, 
it  was  greater  than  the  normal  in  60%  and  less  only  in  8.3%, 
and  in  the  chagrin- tracings  it  was  greater  in  46%  and  less  in 
24%.  With  the  subject  H.  the  amplitude  was  less  than  the 
normal  in  47.6%  of  the  study-tracings  and  greater  only  in 
4.8%;  in  the  suspense- tracings,  it  was  less  than  the  normal  in 
55-5%  and  greater  in  13.9%;  in  the  relief-tracings,  it  was  less 
in  30%  and  greater  in  15%;  in  the  pleasure- tracings,  on  the 
other  hand,  the  amplitude  is  greater  than  the  normal  in  34.8% 
and  less  in  15.9%;  and  in  the  chagrin-tracings,  it  is  greater  in 
25-6%  and  less  in  24.4%.  The  two  sets  of  figures  agree 
in  showing  a  tendency  toward  shallower  breathing  in  men- 
tal application  and  toward  deeper  breathing  in  pleasurable 
excitement.  As  the  breathing  in  pleasure  was  more  rapid  as 
well  as  deeper  than  the  normal,  the  expiratory  pause  was 
almost  certainly  shorter.  The  breathing  of  G.  also  tended  to 
be  deeper  and  faster  in  chagrin.  This  chagrin,  be  it  noted,  was 
not  an  exhilarating  form  of  anger  but  was  commonly  an  un- 
pleasant mixture  of  disappointment  and  mortification. 

Turning  to  the  spaniel- tracings,  one*  finds  that  in  repose  and 
in  slight  alarm,  the  dog  P.'s  breathing  was  very  shallow  with 
a  long  expiratory  pause.  In  moderate  fear,  her  breathing  be- 
came still  shallower  and  the  expiratory  pause  was  still  longer 
as  well  as  less  regular.  These  tracings  have  a  peculiar 
"thready**  appearance.  On  the  other  hand,  when  she  was  in- 
tensely frightened  her  breathing  deepened  in  every  case  and 
the  expiratory  pause  was  eliminated.  Ad  noted  above,  when 
P.  was  extremely  frightened  she  often  panted  with  lolling 
tongue  and  also  yawned  at  intervals.^ 

There  are  strong  resemblances  between  the  tracings  taken 
from  the  dog  P.  in  extreme  fear,  the  pleasure  and  chagrin  tra- 
cings of  the  subject  G.,  the  pleasure  and  relief- tracings  of  the 
subject  H.,  and  the  mass  of  revery-tracings  taken  from  the 
students.  In  all  these  groups,  the  amplitude  tends  to  deepen 
and  to  become  more  irregular  and  the  expiratory  tends  to 
shorten.  This  deep  and  rapid  breathing  is  the  type  which 
Binet  considered  characteristic  of  emotion.  Probably  most  of 
the  tracings  of  the  whist  experiments  which  are  labelled  pleas- 
ure or  chagrin  are  really  relief-tracings  as  well.  Attention 
suddenly  relaxed  when  the  subject  or  her  partner  won  or  lost 

^  The  same  symptoms  of  fear  have  been  noted  nnder  other  circnm- 
stances  in  other  cockers  belonging  to  the  writer.  A.  exhibits  them  in 
the  railway  cars.  It  should  be  noted  in  passing  that  A.'8  normal 
breathing  is  not  '* thready''  like  P.'s.  A.'s  carves  in  their  moderate 
depth,  their  comparative  irregularity  and  brief  expiratory  pause  re- 
semble the  tracings  of  a  little  child. 
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the  crucial  trick  of  a  hand  or  succeeded  or  ignominiously  failed 
in  establishing  a  long  suit.  Attention  in  such  cases  may  re- 
main at  a  relatively  high-level,  but,  in  spite  of  the  affective  dis- 
turbance, there  is,  to  the  best  of  the  subject  G.'s  self-observation, 
a  distinct  fall  of  level,  a  release  from  the  tension  of  preceding 
moments. 

For  the  unification  of  the  various  data  in  regard  to  the  amount 
of  amplitude  and  expiratory  pause,  the  writer  hazards  the  fol- 
lowing conjectures:  First,  a  given  type  of  breathing,  deep, 
irregular,  and  with  little  or  no  expiratory  pause  often  charac- 
terizes the  lapsing  of  effort  or  rather  of  those  nervous  conditions 
which  keep  attention  stable  at  a  high  level  and  which  some- 
times result  in  the  efibrt-consciousness.  This  panting  breath- 
ing occurs  in  profound  affective  disturbance  in  which  the 
suability  of  attention  is  broken  up,  in  cases  of  sudden  relief  in 
which  there  is  a  sharp  drop  in  the  attention-level,  and  in  cases 
of  revery  in  which  the  attention-level  falls  very  low.  It  may 
well  be  objected  that  this  t3rpe  of  breathing  is  not  that  of  sleep. 
But  revery  is  neither  effort  nor  sleep  but  a  transition-state 
which  may  have  different  physical  characteristics  from  either. 
It  is  impossible,  however,  to  blink  the  fact  that  when  the  chil- 
dren were  annoyed  their  breathing  was  shallower  in  the  majority 
of  cases  and  the  expiratory  pause  longer  in  a  large  minority  of 
cases  (46.2%). 

Second,  when  the  level  of  attention  rises,  there  is  a  general 
tendency  for  breathing  to  become  shallower.  This  tendency 
may  be  part  and  parcel  of  the  muscular  inefficiency  found  in 
mental  effort  by  MacDougall,  and  supposed  by  him  to  indicate 
"a  reduction  in  the  degree  of  reflex  stimulation  throughout  the 
organism  and  inferentially  a  greater  efficiency  in  the  central 
nervous  discharges."  An  exception  to  this  general  tendency 
is  the  deep  breathing  which,  on  the  showing  of  Binet,  often 
characterizes  emotion.  Setting  aside  the  spaniel-tracings,  the 
only  exception  which  appears  in  these  results  is  the  dieepening 
of  breathing  in  marked  cases  of  pleasure  when  attention  still 
remains  stable.  In  the  large  majority  of  each  of  the  two  sets 
of  cases  in  which  the  children  were  agreeably  entertained,  the 
breathing  deepened  although  the  expiratory  pause  tended  to 
lengthen.  Thus  deepened  breathing  would  seem  to  be  a  con- 
comitant both  of  relaxation  without  pleasure  and  of  pleasure 
without  relaxation.  This  supposition  in  regard  to  pleasure 
contravenes  the  opinion  both  of  Binet  and  of  Angell  and 
Thompson.  The  writer  is  not  prepared  to  press  it.  It  is  per- 
fectly true  that  breathing  did  not  tend  to  deepen  when  the 
students  were  entertained  by  reading.  The  students,  however, 
were  not  half  so  well  amused  as  the  children.  At  any  rate, 
one  finds  a  striking  contrast  between  the  deepening  of  the  chil- 
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dren's  breathing  when  they  were  highly  gratified  and  its  shal- 
lowness when  they  were  sharply  annoyed. 

Third,  when  the  level  of  attention  rises,  the  expiratory  pause 
is  shortened  except  when  attention  is  strongly  expectant.  In 
expectation,  which  indicates  a  sort  of  suspended  adaptation  of 
the  organism,  the  subject  **pays  breathless  attention.*'*  This 
view  covers  both  the  lengthening  of  the  pause  in  moderate  fear 
and  in  entertainment.  Alike  in  the  pleasant  reading  cases  in 
the  students  and  the  entertainment  cases  in  the  children,  the 
subjects  were  waiting  for  a  denouement}  This  conjecture  is 
suggested  by  the  remark  of  one  of  the  student  experimenters ' 
that  when  the  children  were  frightened  or  amused  "the  centre 
of  interest  was  a  *  What  next  ?'  involving  physical  restriction, 
rather  than  a  glowing  or  indignant  appreciation  of  the  present, 
tending  toward  acceleration."  It  maybe  added  that  in  the 
nut-cracker  and  varnish  cases  the  pause  lengthened  notably,  * 
whereas,  when  the  boys  were  kissed,  it  shortened  as  conspicu- 
ously. This  lengthening  of  the  pause  does  not  seem  seriously 
to  conflict  with  the  results  of  Binet  since  he  secured  only  a  few 
cases  of  protracted  expectation.  Perhaps  the  lengthening  of 
the  pause  when  the  children  were  doing  mental  arithmetic  is 
not  covered  by  this  explanation.  But  aside  from  the  probability 
that  attention  was  in  their  case  strongly  expectant  from  step 
to  step  of  the  **sum,"  the  length  of  the  expiratory  pause  was 
undoubtedly  modified  by  the  tendency  to  speak  at  certain 
intervals. 

Before  one  turns  away  from  the  consideration  of  changes  in 
the  form  of  breathing,  it  should  be  mentioned  that  on  the 
showing  of  these  experiments,  changes  in  the  amplitude, 
changes  in  the  length  of  the  expiratory  pause,  and  changes  in 
the  regularity  of  either  amplitude  or  pause  all  seem  to  be  inde- 
pendent of  one  another.  By  no  turning  or  twisting  of  Table  i 
can  any  correlation  between  these  modifications  be  made  out. 
Moreover,  the  writer  has  worked  out  for  the  individual  trac- 
ings of  the  first  group  of  experiments  a  table  of  coincidences 
between  the  various  changes  and  has  reached  a  purely  negative 
conclusion. 

Changes  in  the  rate  of  breathing  must  be  treated  with  the 
utmost  brevity.     Tables  2  and  3  if  clearly  explained  will  speak 

^  Binet  and  Courtier  recognize  that  after  a  shock,  breathing  may  for 
the  moment  be  retarded.  This  suspension  they  regard  as  an  adapta- 
tion phenomenon.    (^Op»  cil.,  p.  81.) 

^  Expectation  was  mnch  less  marked  during  the  unpleasant  reading. 
Attention  was  held  by  the  imagery  presented. 

'  Miss  A.  S.  Carlisle. 

^In  such  cases  there  is  often  a  marked  inspiratory  pause  also  or  a 
peculiar  '*hump"  or  ''foot-hill"  in  the  inspiration  line. 
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for  themselves.  The  detail  which  it  is  most  important  to  ex- 
plain is  the  division  of  the  observations  into  cases  of  slow  and 
cases  of  fast  breathing.  This  division  was  made  because  in 
looking  over  the  rates  for  the  different  conditions  of  attention 
it  appeared  that  the  mean  variation  would  be  enormous.  When 
the  division  was  actually  made  and  the  two  sets  of  cases  studied 
separately,  it  appeared  that  the  rates  were  modified  differently 
under  stimulation.  This  showing,  however,  was  the  result  of 
making  the  division  and  not  the  reason  for  doing  it. 

The  diyision  was  made  in  this  way:  The  arithmetical  mean  was 
fonnd  for  all  the  **normal  tracings,"  short  or  long,  of  each  class  of 
subjects.  The  normal  tracings  from  the  students  are  505;  the  average 
rate  is  17.9  inspirations  per  minute;  the  mean  variation  is  3.5.  The 
normal  tracings  from  the  children  are  203;  the  average  rate  is  23.1;  the 
variation  is  2.5.  Each  set  of  observations  which  included  both  a  pre- 
liminary tracing  and  a  stimlns  tracing  was  classed  as  a  case  of  fast  or 
slow  breathing  according  as  the  rate  of  the  preliminary  tracing  did  or 
did  not  exceed  the  average  normal  rate  for  the  whole  class  of  subjects, 
youne  women  or  children.  In  the  revery  experiments,  each  tracing  is 
classified  according  as  its  total  rate  did  or  did  not  exceed  the  average 
normal.  ^ 

Three  other  details  should  be  explained:  (i^The  mean  variations 
from  the  averages  in  Table  3  have  been  omitted  merely  to  save  space. 
The  ordinary  variation  is  two  and  some  tenths.  (2)  For  the  sake  of 
8avin|^  space  in  Table  3,  the  number  of  rate-counts  averaged  is  given 
only  m  connection  with  the  averages  of  the  stimulus-rates.  In  a  few 
cases  the  relief-tracing  correspondmg  to  a  stimulus  tracing  is  lacking, 
and  in  the  experiments  in  memorizing  syllables  and  poetry  one  of  the 
preliminary  tracings  averaged  as  such  answers  to  two  stimulus-trac- 
mes.  The  tracing  interpolated  between  the  two  stimulus-tracings  is 
taken  account  of  in  Table  2  but  cannot  properly  be  averaged  either  as 
a  true  preliminary  or  as  a  true  relief-tracing.*  (3)  In  Table  2,  the  per- 
centages in  the  light-faced  type  pertain  to  the  same  total  numbers  of 
observations  as  the  percentages  in  the  heavy-faced  type.  To  illustrate 
from  the  first  line  of  the  table,  out  of  56  cases  of  slow  breathing  the 
rate  rose  during  arithmetic  or  memorising  in  45  cases  or  80.4%.  It 
rose  during  stimulation  and  continued  to  nse  afterwards  in  7  cases  or 
12.5%  of  56;  it  rose  to  fall  again  afterwards  in  37  cases  or  66.1%  of  56 
and  so  on. 

Ttu'ning  to  the  significance  of  the  figures  in  Tables  2  and  3, 
one  may  make  the  following  cursory  observations:  First,  slow 
breathing  strongly  tends  to  be  accelerated  as  the  level  of  atten- 
tion rises.  This  tendency  is  paramount  in  all  groups  of  cases 
although,  in  the  entertainment  and  annoyance  cases  of  the  chil- 
dren, it  is  opposed  by  the  tendency  already  noted  for  the  ex- 
piratory pause  to  lengthen  in  expectant  attention.     Second,  in 

^  The  writer  now  sees  that  it  would  have  been  better  to  find  the 
"central  value'*  rather  than  the  arithmetical  mean  and  to  draw  the 
division-line  at  this  point.  However,  the  experiments  really  do  not 
seem  at  best  precise  enough  to  justify  the  domg  of  all  the  intricate 
rate-work  over  again. 

*See  page  271. 
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rapid  breathing  the  tendency  for  the  expiratory  pause  to 
lengthen  in  expectant  attention  is  so  weighty  as  sometimes  to 
overbalance    any  tendency   toward  acceleration  which    may 
accompany  the  rise  in  level.     Thus  both  in  slow  and  in  rapid 
breathing,  high-level  attention,  if  expectant,  produces  a  dis- 
turbance of  type,  in  one  case  accelerating  and  in  the  other 
tending  to  retard.     Third,  in  mental  work  on  the  part  of  the 
students,  the  tendency  toward  acceleration  is  marked  in  both 
types  of  breathing.     Here  attention,  though,  strained,  was 
practically  non-expectant.    Fourth,  in  the  students'  arithmetic 
cases,  the  average  amount  of  acceleration  is  much  larger  in  both 
types  of  breathing  than  it  is  in  any  other  set  of  cases  from 
either  class  of  subjects.  (See  Table  3.)     Fifth,  if  the  rate  of 
breathing  rises  during  stimulation,  it  tends  to  fall  again  after- 
wards, and  if  it  falls,  it  tends  to  rise  again  afterwards.  The  ex- 
ceptions to  this  rule,  save  for  the  few  arithmetic  cases,  may  be 
explained  on  the  suppositions  that  the  affective  disturbance 
often  persisted  after  the  stimulus  which  occasioned  it  was  sup- 
posed to  have  come  to  an  end,  and  that  in  the  memorizing  ex- 
periments the  students  indulged  in  mental  rehearsals  during 
the  relief-tracings.      The  fact  that  the  rate  tends  to  rise  again 
afterwards  when  it  falls  during  stimulation  militates  against 
the  Binet  and  Courtier  supposition  that  the  fall  after  rise  is  a 
fatigue  phenomenon.^    It  seems  rather  to  be  a  lapsing  of  dis- 
turbance.    Sixth,  in  the  relaxation  of  revery.  breathing   is 
slightly  more  rapid  than  the  normal.  (See  Table  3.)     It  may 
well  be  asked  why,  if  this  acceleration  is  due  to  the  relaxation, 
we  do  not  find  acceleration  in  all  the  so-called  * 'relief- tracings." 
The  answer  is  that  acceleration  does  not  necessarily  accompany 
relaxation  in  the  sense  of  a  return  to  the  ordinary  attention- 
level,  but  that  it  tends  only  to  accompany  relaxation  in  the 
positive  sense  of  a  fall  below  the  normal  level  or  of  a  sharp  fall 
accompanied  by  the  specific  organic  relaxation-consciousness. 
To  bring  this  long  presentation  of  experimental  results  to  an 
end,  it  remains  only  to  add  the  data  on  rate-changes  not  in- 
cluded in  the  table.     In  the  pinch-and-prick  experiments  in 
which  the  threat  to  hurt  produced  strong  apprehension,  slow 
breathing  was  considerably  accelerated  and  rapid  breathing 
was  enormously  retarded.     Rapid  breathing  was  in  two  cases 
suspended  as  long  as  the  pinch  lasted — upwards  of  ten  seconds. 
If  there  were  no  mental  expectation  after  a  pain  began,  there 
was  at  least  a  difficult  adaptation.     It  may  be  added  here  that 
the  figures  for  the  nut-cracker  experiments,  in  which  the  chil- 
dren were  frightened,  would  have  made  still  lower  the  annoy- 
ance-average for  rapid  breathing  in  Table  3  had  it  not  been  for 

^Op.  ciL,  pp.  52,  53. 
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a  few  cases  of  enormous  increase  in  the  experiments  in  which 
the  boys  were  kissed.  In  one  of  these  cases  the  stimulus-rate 
rose  to  50.8  inspirations  per  minute.  The  average  for  rapid 
breathing  is  in  the  13  nut-cracker  cases,  24.8;  in  the  9  kissing 
cases  it  is  31.4. 

In  the  music-tracings,  the  average  for  rapid  breathing  is 
slightly  below  the  normal  average  for  rapid  breathing,  and  the 
average  for  slow  breathing  slightly  above  the  normal  average 
for  slow  breathing.  As  nothing  can  be  said  about  the  size  of 
the  expiratory  pause  in  these  tracings,  the  fall  in  rapid  breath- 
ing cannot  be  explained.  Here  ends  the  evidence  from  massed 
results.  As  a  whole,  the  rate-data  tally  exactly  with  the  find- 
ing of  Delabarre  that  persons  who  naturally  breathe  slowly 
show  a  much  greater  tendency  toward  acceleration  when  their 
attention  is  engaged  than  do  persons  who  breathe  rapidly.^ 

Only  the  evidence  from  the  whist  and  dog  experiments  now 
remains  to  be  added.  Both  subjects  in  the  whist  experiments 
breathe  very  rapidly  under  normal  conditions  and  breathed 
throughout  these  experiments  faster  than  their  normal  rate. 
G.  breathed  most  rapidly  in  relief  (24.7  inspirations  per  min- 
ute) and  next  rapidly  in  chagrin.  H.  breathed  most  rapidly  in 
the  cases  labelled  suspense  (26.3  inspirations  per  minute),  a 
fact  which,  so  far  as  it  goes,  cuts  straight  across  the  expecta- 
tion-theory advanced  above.  In  these  cases,  however,  her  at- 
tention was  probably  at  its  very  highest  level. 

For  the  dog  P.  the  rate-averages  are  as  follows:  Great  fear, 
17.5  inspirations  per  minute;  moderate  fear,  14.3;  slight  fear, 
13.9;  waking  repose,  10.9;  sleep,  11.  This  acceleration  in  fear 
can  scarcely  be  held  to  conflict  with  the  expectation-theory 
since  such  fear  in  a  dog,  like  the  most  overwhelming  fear  in 
human  beings,  is  not  definitely  expectant.  As  a  matter  of  fact, 
in  moderate  fear  P.'s  expiratory  pause  lengthened  and  the 
acceleration  is  due  to  the  shallowness  of  her  breathing.  The 
mean  variations  from  these  averages  for  P.  are  not  larger  than 
the  variations  from  the  averages  given  in  Table  3.  It  is  prob- 
able, however,  that  the  pressure  of  the  belt  tended  to  retard 
the  dog's  breathing.  When  A.  is  wearing  the  belt,  her  breath- 
ing rate  varies  from  10  to  40  inspirations  per  minute.  Yet  the 
average  natural  breathing  rate  of  A.  and  of  another  young,  but 
full-grown  cocker  now  owned  by  the  writer,  is  about  22  inspira- 
tions per  minute  when  sitting  awake  and  alert  upon  the  lap, 
and  about  18  or  19  inspirations  when  asleep. 

It  will  be  remembered  that  the  negative  assertion  of  the 
Angell-Thompson  thesis  is  that  the  correlation  between  more 
and  less  regular  breathing  and  more  or  less  stable  attention  is 

^Revne  Philosophique,  Vol.  XXXIII,  pp.  639  ff. 
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the  ^?n/v  essentially  constant  correlation  between  respiration  and 
consciousness.  Such  as  they  are,  the  results  of  this  investiga- 
tion tend  to  show  that  this  formulation,  like  its  historical  prede- 
cessors in  the  same  field,  is  too  simple.  The  acceleration  of 
slow  breathing  when  the  level  of  attention  rises  is  essentially 
constant,  the  acceleration  and  deepening  of  breathing  in  relax- 
ation is  essentially  constant,  and  the  lengthening  of  Uie  expira- 
tory pause  in  expectation  is  significantly  constant. 

In  conclusion,  the  points  at  which  the  results  fail  to  fiEill  into 
line  with  those  of  Binet  and  his  co-workers  may  be  indicated. 
Binet  recognizes  two  types  of  breathing  as  variations  from  the 
normal  which  are  produced  by  mental  activity;  first,  the  rapid, 
shallow  breathing  of  intellectual  work,  and  second,  the  rapid, 
ample  breathing  of  emotion.  This  investigation  reveals  many 
instances  of  these  types.  In  conflict,  however,  with  the  thesis 
of  Binet  it  presents  many  instances  of  shallow  breathing  in 
emotion,  of  continuously  retarded  breathing  in  mental  activity, 
and  of  rapid  and  ample  breathing  in  relaxation. 

On  the  whole,  the  writer  is  left  in  doubt  as  to  whether  the 
Angell-Thompson  thesis  or  the  Binet  thesis,  both  alike  too 
simple,  can  better  be  fitted  into  the  facts.  .  A  suspicion  also 
remains  that  the  significance  for  respiration  of  pleasantness  and 
unpleasantness  may  recently  have  been  under-rated. 


AUDITORY  SENSATION  IN  AN  ELEMENTARY 

LABORATORY  COURSE. 


By  Profsssor  Max  Mbybr,  University  of  Missouri. 


The  following  description  of  the  manner  in  which  I  let  my 
students  perform  certain  experiments  in  an  elementary  labora- 
tory course  is  oflFered  to  those  of  my  colleagues  who,  like  my- 
self, might  have  found  the  corresponding  recommendations  of 
Titchener  in  his  Experimental  Psychology  unsatisfactory,  with- 
out«  perhaps,  seeing  a  way  of  improving  upon  them. 

Whoever  has  attempted  to  teach  an  average  student  the  most 
elementary  facts  of  auditory  sensation  will  readily  concur  in 
Titchener' s  statement  that  'Sensations  of  tone  are,  perhaps,  of 
all  sensations,  those  which  the  average  student  approaches  with 
the  greatest  diffidence  and  the  least  interest.'  The  problem 
before  the  instructor  is,  then,  not  merely  what  to  teach,  but 
even  more  how  to  teach  it  so  that  the  diffidence  of  the  student 
will  be  overcome  and  his  interest  awakened.  Now,  it  seems  to 
me  that  we  cannot  with  certainty  make  a  student  confident  and 
interested  in  some  kind  of  work  unless  we  insist  from  the  start 
on  his  complete  success  in  whatever  experiment  we  tell  him  to 
perform.  The  student  who  merely  pretends  to  have  observed 
what  he  is  expected  to  observe,  is  sure  to  lack  confidence  and 
interest  in  the  next  experiment  he  is  told  to  take  up.  To  insist 
upon  success,  however,  is  easier  in  theory  than  in  practice.  It 
is  possible  only  if  two  conditions  are  fulfilled:  i.  The  problem 
set  must  not  require  a  power  of  concentrating  oxie's  attention 
beyond  the  capacity  of  the  student  at  the  time.  2.  The  instruct 
tor  must  be  able  to  convince  himself,  by  other  means  than  the 
student's  mere  assertion,  that  the  student  has  actually  observed 
the  phenomenon  in  question.  I^et  us  now  apply  these  condi- 
tions to  the  particular  case. 

Titchener  devotes,  rightly,  I  think,  six  pages  exclusively  to 
difference  tones.  Difference  tones  are  certainly  as  interesting 
in  themselves  and  as  important  for  the  theory  of  hearing  as  the 
phenomena  of  color  contrast,  e.  g. ,  are  in  another  field  of  sen- 
sation. When  we  read,  however,  the  directions  which  Titch- 
ener gives  to  the  student  and  the  instructor,  we  must  be  struck 
by  the  fact  that  the  above  two  conditions  are  not  fulfilled. 

I.  The  student  is  given  two  Quincke  tubes  and  told  to  ob- 
serve that,  when  sotinded  together,  they  produce  an  additional 
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tone  which  is  a  double  octave  lower  than  the  lower  primary 
tone,  or,  in  another  case,  a  single  octave  lower,  or  like  the  tone 
of  a  certain  given  third  tube.  Now,  according  to  my  experi- 
ence with  students,  this  is  too  difficult  a  task  for  the  average 
student.  He  is  expected  to  make  up  his  mind  whether  he  does 
or  does  not  'hear  a  tone'  while  the  only  characterization  of  that 
state  of  consciousness  which  his  instructor  calls  'hearing  this 
tone*  is  the  name  'lower  double  octave  of  the  lower  primary 
tone.'  This  means  something  to  a  musical  student,  a  student 
who  enters  the  laboratory  with  a  considerable  ability  to  con- 
centrate his  attention  upon  auditory  phenomena.  To  the 
average-^ven  piano-playing — student  it  amounts  to  practically 
the  same  as  being  told  to  think  in  a  language  which  he  never 
learned. 

2.  The  instructor  has  no  means  of  determining  whether  the 
student  'heard  the  tone'  except  the  affirmative  answer  of  the 
student.  But  this  is  at  least  as  unreliable  as  a  student's  an- 
swer to  the  instructor's  question,  at  the  end  of  a  lecture,  whether 
the  student  understood  the  lecture.  How  reliable  the  answer 
is  in  this  latter  case,  every  teacher  knows  well  enough.  There- 
fore, instead  of  asking  the  above  question,  he  will  use  other 
means  of  finding  out  what  the  student  has  learned.  Should 
we  not,  in  a  laboratory  course,  too,  use  other  means  of  finding 
out  whether  the  student  really  observed  what  he  is  expected  to 
observe? 

Having  had  very  good  success  with  my  methods  of  introdu- 
cing the  average  student  into  observing  difiEerence  tones,  I  wish 
to  describe  these  methods  here,  in  the  hope  that  others,  who 
might  imitate  them,  will  be  equally  successful  with  them. 

I  give  to  the  student  two  whistles,  either  Galton  whistles  or 
Quincke  tubes.  The  latter  being  particularly  cheap,  it  might 
be  best  to  speak  of  their  use  here,  although  Galton  whisUes 
are  much  easier  to  handle.  I  give  to  the  student  two  Quincke 
tubes  of  rather  high  vibration  frequency  (not  less  than  2,000, 
the  higher,  the  better),  attached  to  a  single  mouth  piece  of 
glass  by  means  of  a  short  tin  tube  closed  with  cork  stoppers  of 
which  one  carries  the  mouth  piece,  the  other  the  Quincke  tubes. 
I  show  the  student  that  it  is  easy  to  suppress  either  of  the  tones 
by  covering  the  opening  of  the  resonance  tube  with  a  small 
piece  of  writing  paper.  I  further  call  the  student's  attention 
to  the  fact  that  he  can  make  the  tone  of  a  sounding  tube  lower 
by  narrowing  the  free  end  of  the  resonance  tube  by  means  of  a 
small  piece  of  wax.  (It  is  best  to  put  on  a  piece  somewhat 
too  large  and  to  melt  out  gradually  by  means  of  a  large,  some- 
what heated  nail  as  much  as  is  desired.)  I  now  let  the  student 
listen  successively  to  one  and  the  other  tone,  calling  his  atten- 
tion to  the  fact  that  both  are  very  high  and  not  very  di£Eerent. 
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I  mtist  say  here,  for  the  reader,  that  the  difference  of  vibration 
rate  may  be  about  200  or  300.  I  now  let  him  sound  both  tubes 
simultaneously  and  call  his  attention  to  the  rather  low,  hum- 
ming tone,  a  tone  so  different  from  the  primary  tones  that  a 
student  hardly  ever  fails  to  notice  it  immediately.  This,  how- 
ever, is  not  the  end  of  the  first  experiment,  but  only  its  begin- 
ning, merely  a  preliminary  step.  I  now  set  before  the  student 
a  definite  task  which  it  is  within  his  power  to  perform.  I  give 
him  a  felt  hammer  and  a  tuning  fork  the  vibration  rate  of  which 
differs  by  50  or  100  vibrations  from  the  difference  tone.  I  tell 
him  that  the  difference  tone  is  lower  (or  higher,  as  the  case 
may  be)  than  the  tone  of  the  tuning  fork,  but  that  it  can  be 
made  equal  to  it  by  making  the  whistle  tones  more  (or  less) 
equal  to  each  other.  And  then  I  leave  him  alone  with  the 
task  of  thus  tuning  the  difference  tone  in  unison  with  the  fork 
tone.  It  is  extraordinarily  rare  that  a  student  does  not  suc- 
ceed in  this,  although  some  take  more  time  for  it  (perhaps  one 
or  even  two  hours)  than  others. 

The  reader  will  easily  comprehend  the  advantages  of  the 
method  just  described.  The  difference  tone  is  so  different  from 
the  primary  tones  that  even  a  student  with  a  minimum  ability 
to  concentrate  his  attention  upon  tones  notices  it  without  diffi- 
culty. And  then,  what  is  even  more  important,  the  task  of 
tuning  this  very  difierence  tone  compels  him  to  concentrate  his 
attention  on  the  tone  again  and  again  for  an  hour  or  so.  This 
is  of  the  utmost  importance  because  it  trains  him  in  sound 
analysis.  It  is  extremely  difficult  for  the  instructor  to  train  a 
student's  ability  to  analyze  a  sound  by  simply  telling  him  to 
try,  try,  try  a^n  and  again,  to  convince  the  student  that  this 
is  an  effective  way  of  acquiring  this  ability  if  he  does  not  pos- 
sess it.  The  student,  as  a  rule,  will  not  do  it.  Here,  however, 
the  mechanical  task  of  tuning  the  whistle  induces  him  again 
and  again  to  do  what  the  instructor  wants  him  to  do,  to  pay 
attention  to  a  partial  phenomenon,  the  difference  tone  produced, 
and  induces  him  much  more  effectively  than  the  instructor's 
mere  advice.  Still  more  important,  however,  is  the  fact  that 
the  instructor  can  easily  tell  if  the  student  actually  succeeded 
in  observing  the  difference  tone.  He  certainly  could  not  by 
accident  have  tuned  a  tone  correctly  which  he  did  not  distinctly 
hear. 

To  give  the  student  further  training  in  what  he  needs  so 
much,  in  the  ability  to  direct  his  attention  to  partial  sounds,  I 
give  him  a  bass  bow  and  two  tuning  forks  on  resonance  boxes, 
say  of  450  and  525  vibrations,  and  instruct  him  in  applying  the 
bow  to  the  side  of  one  of  the  tines  half  an  inch  below  the  end. 
(I  never  use  for  this  purpose  the  top  surface  of  a  tine,  because 
bowing  at  the  top  surfiaoe  is  more  difficult  and  tears  the  hair 
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out  of  the  bow;  besides,  there  is  usually  some  tuning  wax  on 
the  top  surfaces  of  my  forks,  which  would  be  ruinous  to  the 
bow.)  I  further  give  him  a  fork  without  resonance  box,  but 
with  adjustable  weights,  ranging  from  about  60  to  90  vibrations, 
and  tell  him  that  the  diflference  tone  of  the  other  two  forks  is 
identical  with  one  of  the  tones  of  this  fork.  I  then  place  the 
weights  at  one  extreme  and  set  before  the  student  the  task,  not 
of  merely  listening  to  something,  but  of  doing  something,  of 
tuning  the  adjustable  fork  in  unison  with  the  invariable  differ- 
ence tone.  At  the  same  time  I  use  the  opportunity  of  intro- 
ducing him  into  another  phenomenon  by  telling  Um  that  he 
will  clearly  hear  beats  when  the  tones  approach  each  other,  and 
that  by  making  these  beats  slower  and  slower  until  they  disap- 
pear he  can  obtain  the  greatest  accuracy  of  tuning.  When  the 
student  has  succeeded,  he  calls  the  instructor  who  easily  con- 
vinces himself  as  to  whether  the  difference  tone  and  its  beats 
have  been  observed.  With  regard  to  the  beats  he  can  do  this 
by  slightly  mistuning  the  fork  and  requesting  the  student  to 
tap  with  his  finger  in  the  rhythm  of  the  beats. 

When  the  student  has  performed  these  two  experiments  he 
has  acquired  to  a  considerable  degree  what  is  an  absolutely 
necessary  condition  for  any  work  in  auditory  sensation,  the 
ability  voluntarily  to  direct  his  attention  to  a  partial  sound,  an 
ability  which  so  few  students  possess  when  they  enter  the  psy- 
chological laboratory.  I  now  feel  justified  in  making  him 
undertake  work  in  which  he  must  be  practically  without  any 
aid  or  supervision  on  the  part  of  the  instructor.  I  give  him  a 
series  of  forks  on  resonance  boxes  representing  the  numbers 
from  I  to  12,  say  the  forks  100,  200,  300,  etc.,  up  to  1,200,  or 
the  forks  75,  150,  225,  etc.,  and  tell  him  to  verify  for  himself 
the  most  important  laws  concerning  difference  tones.  These 
laws  I  give  him  in  a  preceding  lecture,  and  I  copy  them  below 
as  I  have  previously  published  them.     {Zeitschrift,  16,  p.  2.) 

It  is  essential  for  these  experiments  that  the  student  be  in  pos- 
session of  sources  of  sound  which  produce  pure  tones  and  can 
be  tuned  in  definite  intervals  with  the  utmost  accuracy,  since 
otherwise  the  observations  would  be  too  difficult  at  this  stage 
of  the  student's  training.  Therefore  I  should  not  use  for  these 
experiments  sources  of  sound  other  than  good  tuning  forks  on 
resonance  boxes.  It  is  further  advantageous  now  to  make  two 
students  work  together.  In  the  preceding  experiments  one 
could  do  the  work  as  well  alone.  But  here,  since  it  is  well  to 
bow  the  forks  in  quick  succession  in  order  to  obtain  two  equally 
strong  tones,  and  since  it  is  usually  necessary  for  the  observer 
to  find  a  place  where  the  difference  tone  is  strongest,  sometimes 
near  the  resonance  boxes,  sometimes  in  a  particular  position  to 
the  walls  of  the  room, — the  bowing  of  the  forks  should  be  done 
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by  an  £  student  and  the  O  student  be  left  free  to  concentrate 
his  full  attention  on  the  observation. 

The  laws  which  the  student  is  to  verify  for  himself,  do  not 
express  all  the  difference  tones  which  one  might  possibly  hear 
in  every  possible  combination  of  objective  tones,  but  merely 
those  difference  tones  which  one  is  most  likely  to  hear  in  those 
combinations  which  correspond  to  relatively  simple  ratios  of 
the  vibration  rates  and  are  therefore  (musically  and  otherwise) 
particularly  interesting.     These  laws  are  the  following  four: 

1.  In  case  the  ratio  of  the  vibration  rates  does  not  differ 
much  from  1:1,  say  in  11:12,  or  in  9911:9989,  a  single  differ- 
ence tone  is  audible,  whose  pitch  corresponds  to  the  pitch  of  a 
tuning  fork  the  vibration  rate  of  which  is  equal  to  the  differ- 
ence of  the  vibration  rates  of  ottr  case.  In  addition  to  the  dif- 
ference tone,  however,  beats  are  usually  clearly  audible,  and  a 
'mean  tone'  is  audible  too,  which  lies  between  the  two  primary 
tones.  If  the  interval  is  quite  small,  this  mean  tone  is  usually 
more  pronounced  than  either  of  the  primary  tones,  particularly 
when  we  hear  with  one  ear  only,  having  the  other  ear  plugged. 
The  beats  just  mentioned  seem  to  be  the  fluctuations  of  the  in- 
tensity of  the  mean  tone  rather  than  of  the  primary  tones,  if 
we  use  one  ear  only. 

2.  A  second  class  of  ratios  which  is  of  particular  interest, 
is  that  of  the  ratios  whose  numbers  differ  by  i.  In  each  ojf 
these  cases  the  difference  tone  i  is  audible,  but  often  quite  a 
number  of  additional  difference  tones  can  be  perceived.  If  the 
numbers  of  the  ratio  are  rather  small,  as  in  the  case — 5:4,  all  the 
tones  from  5  down  to  i  are  without  zny  great  difiSculty  notice- 
able. As  we  study  ratios  of  increasing  numbers,  the  tones 
following  directly  upon  i  (in  a  rising  direction,  of  course)  seem 
to  have  a  tendency  to  drop  out.  And  if  we  go  on  in  the  same 
way,  we  soon  find  only  one  difference  tone  left,  the  tone  i.  We 
have  then  simply  reached  a  case  in  which  the  difference  tone 
is  determined  by  the  first  law  above.  The  accompanying  table 
represents  this  class  of  ratios  with  their  difference  tones. 


Obj.  Tones 


Diff.  Tones  easily  audible 


2, 

I 

— 

3, 

2 

I. 

4. 

3 

2. 

I. 

5, 

4 

3. 

2, 

1. 

6, 

5 

4. 

3. 

?, 

I. 

7. 

6 

5, 

4, 

?. 

I. 

8, 

7 

6, 

5» 

?, 

I. 

9. 

8 

7. 

6, 

5. 

?, 

10, 

9 

?, 

I. 

I. 


3      A  third  class  of  ratios  to  be  studied  are  the  ratios  made 
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up  of  comparatively  small  numbers,  representing  intervals  less 
than  an  octave.  In  these  cases  three  difference  tones  are  often 
easily  noticeable,  one  corresponding  to  the  direct  difference  of 
the  vibration  rates  (u*l);  one  corresponding  to  the  difference 
between  the  latter  number  (u-1)  and  the  vibration  rate  (1)  of 
the  lower  primary  tone,  i.  e,,  (2I-U);  and  one  corresponding  to 
the  difference  between  the  just  mentioned  differences  (u-1)  and 
(2I-U),  i.  e.,  (2U-3I).  It  is  to  be  noticed,  however,  that  a  dif- 
ference tone  is  hardly  ever  audible  which  corresponds  to  a  dif- 
ference ^r^^r  than  the  subtrahend;  for  example,  the  primary 
tones  9  and  5  produce  the  difference  tones  4  and  i ,  but  not 
3=4-1,  or  at  least  not  an  easily  noticeable  tone  3,  3  being  larger 
than  I.  The  following  table  contains  a  few  examples  of  this 
class: 


Obj.  Tones 

Difference  Tones 

8.     5 

3,     2,     I. 

5,     3 

2,     I. 

9,     5 

4,     I. 

7,     4 

3,     I. 

II,     7 

4,     3,     I- 

4.  The  fourth  class  to  be  studied  are  the  ratios  made  up  of 
comparatively  small  numbers,  representing  intervals  larger  than 
an  octave.  The  first  fact  to  be  noticed  here  is  the  lack  of  a 
difference  tone  corresponding  to  the  direct  difference  of  the  two 
vibration  rates.  Such  a  tone,  if  audible,  would  lie  between  the 
primary  tones.  As  a  rule,  only  one  difference  tone  is  easily 
noticeable  in  these  cases,  which  can  be  found  according  to  the 
following  rule:  Find  the  smallest  difference  between  the  larger 
number  of  the  ratio  and  any  multiple  of  the  smaller  number. 
The  table  contains  a  few  instances  of  this  class: 


Obj.  Tones 

Difference  Tone 

II,     4 

1=3x4—11. 

12,     5 

2     12 — 2x5. 

9,     4 

I     9 — 2x4. 

II,     3 

1—4x3     II. 

5,     2 

I — 5 — 2x2. 

8,     3 

1=3x3—8. 

When  the  student  has  faithfully  done  this  work,  he  has  a 
fairly  good  idea  of  the  laws  of  tone  perception  so  far  as  differ- 
ence tones  are  concerned,  and  a  considerable  ability  to  control 
his  attention  in  auditory  observation.  But  I  Wish  to  give  him 
further  training.  To  accomplish  this  without  having  to  fear 
a  decrease  of  interest  on  the  student's  part,  I  give  him  a  prac- 
tical problem  the  solution  of  which  does  not  merely  require  him 
to  listen,  but  again  to  do  something.     I  tell  him  that  to  be 
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familiar  with  difference  tones  is  not  only  of  theoretical,  but  also 
of  practical  importance,  that  one  may  apply  such  a  knowledge 
to  the  problem  of  tuning  an  organ  according  to  a  prearranged 
plan.  I  now  place  him  before  my  experimental  organ  (a  reed 
organ  with  two  manuals,  the  tones  of  the  upper  manual  differ- 
ing from  those  of  the  lower,  described  in  Zeitschrift,  33,  p.  292) 
and  tell  him  to  determine  by  means  of  difference  tones  the  ex- 
act vibration  rate  for  each  key.    The  data  which  I  give  him  are: 

1.  the  fact  that  one  of  the  /'s  has  the  vibration  rate  1024  (it 
does  not  really  have  this  vibration  rate,  but  it  makes  the  com- 
putation easier,,  without,  of  course,  changing  the  ratios),  and 

2.  the  fact  that  when  the  vibration  rate  for  any  key  has  been 
found,  those  of  its  octaves  are  determined  by  either  dividing  or 
multiplying  by  2.  I  further  advise  him  to  use  exclusively  the 
lowest  difference  tone  audible,  and  never  to  use  the  difference 
tone  of  a  combination  representing  an  interval  larger  than  a 
Fourth,  because  in  larger  intervals  the  lowest  difference  tone 
does  not  correspond  to  the  direct  difference  of  the  vibration 
rates.  Now  and  then  helping  him  a  little,  I  make  him  find 
out  all  the  vibration  rate3  and  ratios  on  my  organ.  For  exam- 
ple, he  combines y==io24  with  the  next  higher  a  and  finds  by 
pressing  down  other  keys  and  comparing  that  the  difference 
tone  is  the/  two  octaves  below.  He  knows  then  that  the  un- 
known a  is  equal  to  1024  plus  one-fourth  of  1024,  that  is  1280. 
Or,  having  found  b  equal  to  1440,  he  combines  it  with  the  fol- 
lowing c  and  finds  that  the  difference  tone  is  four  octaves  below 
this  c.     He  then  finds  the  vibration  rate  of  c  from  the  equation 

Thus  I  give  the  student,  not  only  further  training  in  sound 
analysis  (the  average  student  cannot  have  too  much  of  it!), 
but  also  an  introduction  into  the  musical  significance  of  the 
different  ratios.  Titchener  introduces  the  student  into  this 
matter  on  pp.  32  and  33  by  means  of  two  tables,  a  picture  of  a 
key-board,  and  the  necessary  explanations  in  words.  However 
excellent  this  brief  introduction  of  Titchener  may  be,  I  doubt 
if  any  student  derives  much  benefit  from  it.  The  student  is 
certainly  far  more  familiar  with  the  relations  existing  between 
vibration  rates  and  their  ratios  on  the  one  hand,  and  the  keys 
of  a  key-board  on  the  other,  if  he  has  found  these  ratios  by 
his  own  labor,  working  on  the  instrument  itself  and  solving  a 
practical  problem  the  possibility  of  the  solution  of  which  with 
no  other  help  than  his  own  ear  never  entered  his  mind. 

Only  now  should  I  recommend  to  have  the  student  work  on 
overtones.  These  are  far  more  difficult  to  observe  than  dif- 
ference tones.  But  after  such  a  considerable  training  in  sound 
analysis  as  described  above  the  student  is  able  to  convince  him- 
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self  without  too  much  difficulty  of  the  existence  of  overtones 
and  their  significance  for  what  the  organ  builder  (and  I  with 
him,  in  opposition  to  Titchener^)  would  call  'quality*  of  a  tone. 

Concerning  'summation  tones'  I  do  not  tell  my  students  any- 
thing in  an  elementary  laboratory  course,  since  I  do  not  regard 
them  as  being  of  any  direct  importance  to  the  psychologist.* 

There  are  only  two  further  classes  of  experiments  on  auditory 
sensation  which  I  prescribe  to  my  students:  i.  Experiments  on 
noise.  2.  Experiments  on  the  briefest  stimulus  producing  a 
tone.  The  experiments  on  noise  are  done  by  us  in  about  the 
same  manner  as  recommended  by  Titchener,  except  that  I  do 
not  tell  my  students  that  tones  and  noises  are  two  fundam^- 
tally  distinct  classes.  The  experiments  on  the  briefest  stimulus 
are  performed  in  this  way.  I  give  the  student  an  18  inch  disk 
(of  zinc  or  aluminum)  with  150  holes,  a  rotation  apparatus, 
and  a  support  with  rubber  tube  and  two  end  pieces  of  glass  for 
blowing,  farther  a  tuning  fork  of,  say,  600  vibrations  and  a 
felt  hammer.  O  has  to  blow  and  observe,  E  to  increase  very 
gradually  and  constantly  the  speed  of  rotation  and  to  observe 
to  the  extent  he  can.  O  now  and  then  sounds  the  tuning  fork 
very  briefly  and  compares  its  tone  with  the  tone  of  the  siren 
disk.  When  the  tone  of  the  latter  has  become  equal  to  the 
siren  tone,  he  stops  the  experiment.  I  have  devised  this  form 
of  the  experiment  in  order  to  be  sure  that  a  'tone'  is  heard  pro- 
duced by  the  siren.  If  it  were  not  a  'tone,*  it  could  not  be 
said  to  have  risen  to  unison  with  the  fork.  Of  course,  in  the 
above  case  no  one  would  doubt  the  existence  of  a  real  tone  sen- 
sation; but  one  might  doubt  it  in  the  following  modifications 
of  the  experiment.  The  student  glues  a  paper  ring  over  the 
holes,  leaving  only  6  or  7  consecutive  ones  open.  The  experi- 
ment is  repeated.  Instead  of  a  continuous  tone,  a  series  of 
tones  of  very  short  duration  is  observed.  In  every  other  re- 
spect the  experiment  is  the  same  as  above.  Now  a  further  hole 
is  closed  by  a  piece  of  paper.  The  observation  is  more  diffi- 
cult, but  the  result  is  the  same,  a  tone  is  audible.  Another 
hole  is  closed,  and  so  on,  until  only  two  holes  are  open.  The 
student  observes  that  the  tone  decreases  in  intensity  while  the 
number  of  holes  approaches  2,  since  in  all  our  sense  organs  the 
sensation  does  not  possess  its  full  intensity  at  the  very  time 
when  the  stimulus  begins  to  act,  but  has  to  rise  to  it.  This 
natural  rise  is  impossible  when  the  stimulus  is  extremely  short- 
ened. This  decrease  in  intensity  together  with  the  noise  ac- 
companying each  blow  of  a  hole  is  responsible  for  the  increasing 

^See  my  article  on  *The  Attributes  of  the  Sensations,'  Psychol.  Re- 
view, II,  1904* 

'See  my  article  'Ueber  Kombinations- und  AsymmetrietOne,'  Anna- 
len  der  Physik  (Vierte  Folge)  12,  1903. 
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difficulty  of  observation.  However,  the  student  is  able  to  ob- 
serve thus  a  tone  even  when  only  two  holes  are  open,  because 
he  begins  the  experiment  with  an  easy  case  and  is  given  a 
chance  to  develop  his  power  of  observation  as  the  difficulty  of 
observation  increases.  Finally,  the  student  leaves  only  one 
hole  open,  in  which  case  an  increase  of  the  speed  of  rotation 
does  not  lead  to  any  similarity  between  the  siren  sound  and  the 
fork  tone  which  might  be  called  unison.  /.  e.^  the  ends  of  the 
auditory  nerve  fibres  need  not  receive  more  than  two  shocks  to 
give  rise  to  a  sensation  of  tone.  (The  noise  we  hear  is  the  re- 
sult of  irregular  reflections  of  each  single  puff. ) 

Summary. 

The  following  experiments  are  recommended  in  the  order  in 
which  they  are  enumerated  and  in  the  manner  described  above: 

1.  Tune  a  difference  tone  to  unison  with  a  fork. 

2.  Tune  a  fork  to  unison  with  a  difference  tone.     Observe 
the  beats. 

3.  Observe  the  difference  tones  of  as  great  as  possible  a 
number  of  combinations  of  two  objective  tones  each. 

4.  Apply  your  knowledge  of  the  difference  tones  to  the 
problem  of  tuning  an  organ. 

5.  Observe  overtones  and  'quality  of  tone.* 

6.  What  is  a  noise  ?    Produce  noises  by  divers  means  and 
explain  them. 

7.  How  many  shocks  of  the  nerve  ends  are  necessary  to 
produce  a  sensation  of  tone?    (Siren  experiment.) 
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Tests  of  Musical  Capacity. 

The  ability  to  appreciate  music  cannot  be  measured  simply 
and  directly,  since  musical  perception  is  a  conscious  experience 
of  wide  range  and  very  great  complexity.  It  remains  to  ap- 
proach the  problem  indirectly,  through  the  examination  of  the 
more  fundamental  factors  which  contribute  to  the  apprehension 
and  enjoyment  of  musical  form.  Music  involves  a  sequence  of 
single  notes  (melody) ,  or  more  usually  a  sequence  of  tonal  com- 
plexes (harmony),  possessing  in  either  case  rhythmical  and 
metrical  characteristics,  and  evoking  an  affective  or  emotional 


*  Continued  from  Vol.  XV,  January,  1904,  p.  14. 
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response  on  the  part  of  the  hearer.  In  musical  perception,  we 
may  accordingly  distinguish  four  factors,  an  examination  of 
which  will  afford  a  view,  even  if  but  a  partial  view,  of  the 
musical  capacity  of  an  individual: 

1.  The  discrimination  of  single  notes  heard  in  succession. 

2.  The  discrimination  of  groups  of  simultaneous  notes 
(chords)  heard  in  succession. 

3.  The  perception  of  rhythm. 

4.  The  emotional  or  affective  response  to  music. 

Our  musical  tests  fall  then,  naturally,  into  four  groups:  pitch 
discrimination,  chord  discrimination,  rhythm,  and  affective  re- 
sponse. To  these  is  added  a  fifth  group  of  miscellaneous  tests 
and  methods.  The  paper  is  intended  to  present  a  systematic 
view  of  the  whole  field;  not  a  programme  necessarily  to  be  fol- 
lowed in  its  entirety  in  individual  cases  of  testing. 

I.  Discrimination  of  Tones,  The  problem,  here,  is  to  meas- 
ure the  individual's  capacity  for  discriminating  successive  tones 
of  different  pitch.  The  test  will  consist  in  submitting  to  the 
observer  a  single  tone  of  a  certain  pitch,  followed,  after  a  brief 
interval,  by  a  second  tpne  of  different  pitch,  and  in  requiring 
judgment  as  to  the  pitch  relations  of  the  two  tones.  This  prob- 
lem has  been  approached  experimentally  by  Gilbert*  and  by 
Seashore,*  the  former  employing  an  adjustable  pitch  pipe,  the 
latter,  a  series  of  tuning  forks.  Their  methods  will  be  set  forth 
presently. 

Several  preliminary  matters  must  first  be  disposed  of.  (i) 
In  any  judgment  of  pitch,  a  difference  in  intensity  may  be  mis- 
taken for  a  difference  in  pitch.  This  is  to  be  avoided  by  keep- 
ing the  intensity  of  the  successive  sounds  as  nearly  as  possible 
uniform.'  (2)  Stem  has  shown  that  certainty  of  judgment  is 
affected  by  the  length  of  the  time  interval  between  the  two 
tones.  ^  He  names  six  seconds  as  optimal,  and  though  a  shorter 
period,  2-3  seconds,  may  be  used,  it  should  at  any  rate  be  kept 
uniform.  (3)  More  important  is  the  form  of  judgment  re- 
quired. The  subject  may  be  asked  to  state  each  time  whether 
the  second  tone  is  **like*'  the  first,  or  '^different;'*  or  whether 
the  second  tone  is  of  the  same  pitch  as  the  first,  or  is  higher  or 
lower  than  it.  Gilbert  used  the  former  and  Seashore  the  latter 
form  of  judgment.  It  is  recognized  that  at  the  limen  it  is  much 
easier  to  judge  whether  two  tones  are  alike  or  different  in  pitch, 

1  J.  A.  Gilbert :  Experiments  on  the  Musical  Sensitiveness  0/ School 
Children^  Studies  from  Yale  Psych.  Lab,^  I,  80. 

*C.  E.  Seashore:   Hearing  Ability  and  Discriminative  Sensibili 
for  Pitchy  Univ.  0/ Iowa  Studies  in  Psych. ^  ii,  55. 

*C.  Stumpf,  TonpsychologiCy  1883,  I,  315,  mentions  a  case  in  which 
judgments  of  pitch-difference  were  always  made  in  terms  of  intensity. 
The  louder  tone  was  always  judged  to  be  higher. 

*L.  W.  Stern:  Zeiisch, /,  Psych,  u,  Phys,,  xxi,  1899,  377-379- 
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than  to  state  particularly  whether  the  one  tone  is  lower  or  higher 
in  pitch  than  the  other.  In  the  one  case,  the  j  udgment  is  of  sim- 
ple diflference;  in  the  other,  of  qualitative  diflFerence  of  direction.* 

The  judgment  of  qualitative  diflFerence  is  to  be  preferred, 
since  (a)  it  tests  directly  the  sort  of  sensible  discrimination  re- 
quired in  singing  or  playing,  or  in  listening  to  music — in  such 
cases  one  is  interested  in  the  rising  and  falling  of  notes,  and 
not  in  the  existence  of  simple  difference;  and  (b)  it  is  more 
diflScult,  and  hence  gives  a  more  rigid  test  than  discrimination 
of  simple  diflference.* 

We  may  now  consider  various  tests  of  pitch  discrimination. 

A.  Determination  with  Tone-tester,  The  instrument  em- 
ployed is  an  adjustable  pitch-pipe,  or  * 'tone- tester,*'  which  is 
fully  described  by  Gilbert,'  who  used  it  in  his  tests.  It  has  a 
range  over  the  octave  from  f  *  to  f,*  and  is  scaled  to  test  pitch 
discrimination  at  a*  of  435  vibrations  (in  some  pipes,  450  vibra- 
tions). The  tester  is  mounted  at  the  base  of  a  fan-shaped 
board  and  an  index  arm  continues  its  adjusting  lever  to  a  scale 
on  which  are  subdivisions  for  thirty-seconds  of  a  tone,  over  a 
half-tone  above  and  below  a*.  Uniform  intensity  of  sound  can 
be  approximately  secured  by  using  the  residual  air  in  the  lungs 
after  normal  expiration.  The  instrument  is  especially  suitable 
for  mass- tests,  as  in  a  schoolroom,  and  in  such  use  judgments 
may  be  written. 

The  method  to  be  employed  with  the  tone-tester  is  that  of 
minimal  changes,  'with  knowledge.'  The  following  series  of 
pairs  of  tones  is  submitted:  a'  and  a',  a'  and  a'  +  1/32,  a'  and 

a'  -j-  2/32, and  this  is  continued  to  some  pitch  of  a'  + 

n/32  such  that  it  lies  well  above  the  point  at  which  the  second 
tone  is  always  judged  to  be  of  "higher**  pitch  than  the  first. 

*  W.  Preyer :  Grenzen  d,  Tonwahrnehmung^  1876,  pp.  2, 36;  Stnmpf: 
op.  cit.,  I,  313. 

'The  writer  compnted  Seashore's  and  Gilbert's  resnlts  to  see  if  dif- 
ferences conld  be  found  which  might  be  ascribed  to  the  use  of  the  two 
different  forms  of  judgment.  Seashore's  work  on  adults  (p.  56),  ex- 
cluding six  who  could  not  recognize  a  difference  of  a  semi-tone,  gives 
an  average  discrimination  of  .142  of  a  tone  for  18  women,  and  ox.  173 
of  a  tone  for  25  men  (all  college  students).  Gilbert,  working  with  chil- 
dren from  12  to  19  years  old,  found  an  average  discrimination  of  .112 
of  a  tone.  This  seems  to  indicate  the  influence  of  the  two  sorts  of 
judgment  used,  as  the  limen  falls  lower  in  Gilbert's  work,  which  was 
based  on  the  easier  judgment  of  simple  difference.  The  age  difference 
in  the  two  cases  does  not  affect  this  conclusion,  since  the  limen  de- 
creases with  age  (Gilbert),  and  here  the  younger  subjects  have  the 
lower  limen.  The  different  instruments  employed  may,  in  some  meas- 
ure, account  for  the  discrepancy  in  the  limens  obtained  in  the  two  in- 
vestigations; but  doubtless  the  different  form  of  judgment  is  the  real 
explanation. 

•Gilbert:  op,  cit.,  81. 
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The  ''ready"  signal  is  given  two  seconds  before  each  pair  to 
ensure  maximal  attention.  The  series  'is  then  reversed  in  or- 
der, beginning  at  this  upper  value  a'  4~  ^Iz^t  a°^  ^  descend- 
ing series  given:  a'  and  a'  +  n/32,  a'  and  a'  +  n — 1/32,  etc.* 

The  subject  should  be  informed  which  way  the  changes  are 
to  progress.  The  pitch  in  the  ascending  series  which  is  first 
judged  "higher/*  and  the  pitch  in  the  descending  series  which 
is  last  judged  "higher"  before  passing  to  the  judgment  of 
"equal,"  are  averaged  for  the  first  result.  Five  or  ten  tests 
should  be  made  and  the  results  averaged.'  The  mean  varia- 
tion should  be  computed  as  a  check  on  errors. 

B.  Method  with  tuning  forks.  This  method,  which  em- 
ploys a  standard  fork  of  a'  (435  vibrations)  and  a  series  of 
forks  differing  from  it  by  from  i  to  30  vibrations,  has  been 
used  by  Seashore.'  The  series  of  forks  includes,  in  addition 
to  the  primary  a'  fork,  nine  secondary  forks  whose  vibration 
rates  are  respectively  i,  2,  3,  5,  8,  12,  17,  23  and  30  vibrations 
higher  than  435.  At  this  point  on  the  scale,  a  difference  of 
54  vibrations  is  equivalent  to  a  difference  of  a  whole  tone.  Ac- 
cordingly, the  tone  of  the  primary  fork  followed  by  that  of  the 
fork  one  vibration  higher  gives  a  pitch  difference  of  1/54  of  a 
tone;  and  with  the  other  forks  it  gives  pitch  differences  of  2/54, 
3/54,  5/54,  etc.,  of  a  tone.  The  forks  should  be  set  in  vibra- 
tion by  striking  them  against  a  rubber  cushion,  or  the  palm  of 
the  hand,  and  with  care  to  secure  as  nearly  as  possible  uniform 
intensity.  The  forks  should  always  be  held  in  the  same  posi- 
tion before  the  ear;  the  best  position  is  just  before  the  meatus, 
with  the  plane  of  the  two  forks  parallel  to  the  side  of  the  head. 
The  standard  tone  is  sounded  first,  and  judgment  required  as 
to  whether  the  second  tone  is  the  same  as,  or  higher  than,  the 
first.  The  method  is  like  that  with  the  tone- tester — the  aver- 
age is  taken  of  an  ascending  and  descending  series  of  minimal 

^  Gilbert  uses,  as  his  second  series,  a  descending  series  below  a':  thus, 

a'  and  a',  a'  and  a' — 1/32,  a'  and  a'— 2/32, He  then  averages 

the  results  of  the  ascending  series  above  a'  and  the  descending  series 
below  a'.  This  involves  determination  of  the  limen  at  two  distinct 
points  on  the  scale,  and  the  averaging  of  these  unrelated  values.  The 
method  recommended  above  obviates  this  by  finding  values  in  both 
ascending  and  descending  series  for  the  same  liminal  band  on  the 
scale.  In  tests  of  this  degree  of  fineness,  the  two  methods  would 
scarcely  give  different  results.  The  distinction  between  them,  how- 
ever, should  be  kept  clear,  and  it  is  advisable  to  keep  to  the  more  ac- 
curate procedure. 

^  Gilbert  found  an  average  discrimination  of  a  little  more  than  5/32 
of  a  tone.  He  correlates  discrimination  with  age  and  finds  a  fairly 
regular  increase  from  .384  of  a  tone  at  6  years  to  .075  of  a  tone  at  19 
years. 

*  Seashore:  op,  cit.,  59,  and  Educ,  Rev.  xxii,  1901,  75. 
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changes  with  knowledge,'  and  then  the  determination  is  repeated 
five  or  ten  times.* 

C.  Other  tests  of  Pitch  Discrimination,  The  Tests  Com- 
mittee' of  the  American  Psychological  Association  makes  some 
suggestions  regarding  tests  of  perception  of  pitch/  Cattell 
and  Jastrow  recommend  the  adjustment  of  "one  monochord  or 
pipe  to  another,  the  tones  not  to  be  sounded  simultaneously;" 
and  Jastrow  suggests  the  use  of  two  Gilbert  tone-testers  for 
this  purpose.  Baldwin  and  Sanford  recommend  the  selection 
of  '*a  match  from  a  set  of  forks,  giving  a  fixed  number  of  vi- 
brations per  second  more  or  less  than  a  standard,  e,  g,,  a 
standard  fork  of  500  vibrations  per  second,  and  other  forks 
497,  497.5,  498,  etc.,  500,  500.5,  501,  501.5,  etc.*'  The  Com- 
mittee suggests  no  plan  of  procedure.  The  intention  is 
apparently  to  put  the  manipulation  of  instruments  in  the  hands 
of  the  persons  tested.  This  procedure  would  open  the  way  to 
variable  errors  from  (iifierences  in  the  intensity  of  the  tones 
used,  the  position  of  the  forks  before  the  ear,  etc.  In  any 
case,  a  single  determination  would  famish  no  measure  of 
pitch  discrimination.  Two  tones  are  subjectively  equal  if  the 
second  falls  anywhere  within  the  limits  of  indiscriminability  of 
difference  above  and  below  the  first  tone.  A  single  adjustment 
to  subjective  equality  might  accordingly  by  chance  hit  upon 
objective  equality,  or  might  exist  with  an  objective  difference 
in  pitch  of  any  amount  up  to  the  limen.     Tests  which  involve 

^Seashore's  method  is  somewhat  different,  and  it  may  be  followed 
instead  of  the  one  suggested.  Starting  with  the  widest  interval  (made 
by  the  forks  a'  and  a'^  30  vib.  sonnded  snccessively)  he  gives  one 
trial  at  each  step  nntil  the  region  of  nncertaintv  is  reached;  then  ten 
trials  at  each  step.  He  takes  as  the  limen  the  lowest  interval  for 
which  there  are  eight  correct  judgments  in  the  ten  tests  made.  The 
method  recommended  has  an  advantage  over  this  of  Seashore,  in  that 
the  averaging  of  results  from  ascending  and  descending  series  pro- 
vides against  the  error  of  habituated  judgment. 

'On  Uie  basis  of  tests  on  no  adults  and  380  children,  Seashore  sug- 
gests tentatively  the  following  scale  for  the  interpretation  of  results: 
(i)  a  child  whose  limen  is  2/54  of  a  tone  or  less  may  become  a 
musician;  (2)  3/54-8/54  should  have  a  plain  musical  education,  and 
singing  in  school  should  be  obliffator^;  (3)  9/54-17/541  singing  in  school 
optional,  and  a  plain  musical  education  should  be  given  if  special  in- 
clination for  music  is  shown;  (4)  18/54  or  above,  should  have  nothing 
to  do  with  music  (Educ.  Rev.^  xxii,  -fi).  This  scale  is  not  only  arbi- 
trary, but  its  application  would  result  in  injustice.  It  is  not  fair  to 
draw  final  conclusions  as  to  musical  capacity  from  tests  on  a  single 
factor,  as  pitch  disc^mination.  Moreover,  pitch  discrimination  de- 
pends in  good  part  on  practice:  a  person  who  could  just  discriminate 
a  difference  of  20/54  of  a  tone  might,  with  practice,  reduce  this  to 
10/54.  For  such  a  case,  see  Seashore's  own  results,  Univ.  of  Iowa 
Studies,  11,  64. 

*Cf,  preceding  portion  of  article,  th\Ajoumalt  Jan.,  1904,  23. 

^  Psych,  Rev,,\Vt  1897, 134. 
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• 'matching' V  or  * 'adjusting"  to  equality,  can,  therefore,  only 
be  carried  out  by  the  method  of  average  error;  i.  e.,  they  re- 
quire a  series  of  adjustments,  lo  or  more,  and  are  measured  by 
the  average  of  the  absolute  deviations  (regardless  of -j-  or  — ) 
from  objective  equality.  Still  the  errors  due  to  the  subject's 
handling  the  instruments  persist.  Accordingly  the  two  meth- 
ods outlined  are,  perhaps,  to  be  preferred  to  those  recommended 
by  the  Committee. 

It  seems  especially  desirable  to  suggest  some  method  which  can  be 
nsed  for  rough  and  rapid  work,  in  case  the  instruments  recommended 
are  not  at  hand.  It  is  quite  possible  with  the  piano  or  organ  to  make 
tests  which  will  disclose  the  presence  of  extremely  poor  pitch  dis- 
crimination, though,  of  course,  no  measurement  of  the  degree  of  dis- 
crimination is  possible.  The  person  to  be  tested  should  be  placed  so 
that  he  cannot  see  the  key-board  and  care  should  be  taken  to  strike 
the  keys  with  equal  force,  and  to  allow  an  equal  interval  between  the 
members  of  each  pair  of  notes.  Such  a  series  as  the  following  should 
be  submitted,  the  "ready"  signal  being  given  before  each  pair  of  tones, 
and  the  tones  presented  in  succession:  c' — c';  c' — e'b;  g'— g'#;  g' — g'; 
g'— f#;  d'— d'#;  d'-d';  e'— f;  c'— c'#;  g'— g'#;  g'— g'.  The  person  is 
to  judge  whether  the  second  tone  is  tne  same  as,  or  hieher  or  lower 
than,  the  first.  In  this  way,  it  can  be  determined  in  a  few  moments 
whether  a  person  always  recognizes  correctly  pitch  differences  of  a 
semi-tone  or  more.  The  tests  may  be  repeated  in  the  octave  above 
and  below  the  middle  octave  of  the  piano,  to  determine  whether  differ- 
ences in  pitch  are  equally  well  perceived,  with  high  and  low  tones. 
Such  a  test  admits  of  simultaneous  application  to  a  large  number  of 
individuals,  as  in  a  schoolroom.  Rou£[h  tests  may  also  be  made  for 
intervals  less  than  a  semi-tone  by  using  an  unmounted  adjustable 
pitch  pipe,  like  that  adapted  for  use  in  the  tone-tester.  By  setting  its 
adjusting  arm  for  small  differences,  especially  where  the  interviu  on 
the  adjusting  scale  Is  large,  it  is  possible  to  sound  successive  tones 
varving  by  1/2  or  1/3  a  semi-tone,  t.  e,t  1/4  or  1/6  a  tone.  In  this  way, 
wiui  the  piano  and  the  adjustable  pitch  pine,  a  rough  examination  of 
capacity  in  pitch  discrimination  can  be  made. 

II.  Discriminaiian  of  Chords,  Another  factor  involved  in 
musical  capacity  is  the  perception  of  simultaneous  tonal  com- 
binations. Such  combinations,  as  ordinarily  employed  in 
music,  are  composed  of  three  or  more  simultaneous  notes  and 
are  called  chords;  combinations  of  two  simultaneous  notes  form 
harmonic  intervals.  The  latter  lie  at  the  basis  of  the  former, 
and,  for  convenience'  sake  we  may  test  them  rather  than  the 
more  complex  combinations.    Tests  of  two  kinds  are  suggested : 

(A)  The  perception  of  identity  or  difference  in  harmonic  in- 
tervals given  successively. 

(B)  Judgment  as  to  the  simplicity  or  complexity  of  single 
harmonic  intervals  given  without  knowledge  of  their  objective 
tonal  composition. 

A.  The  recognition  of  successive  harmonic  intervals.  This 
test  measures  the  recognition  of  likeness  and  difference  in  suc- 
cessively perceived  harmonic  intervals.    The  person  is  asked 
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to  pass  judgment  of  "like"  or  "different*'  on  pairs  of  intervals 
successively  given  on  a  piano  or  organ.  A  series  like  the  fol- 
lowing may  be  used:  5th — 5th;  5th — octave;  major  3rd — ^minor 
3rd;  major  3rd — major  6tli;  minor  3rd — ^minor6th;  major  2nd — 
minor  2nd;  5th — major  3rd;  5tli — minor  6tli;  5th — 5th;  5tli — 
minor  3rd;  major  yth — minor  7th;  octave — octave;  octave — 
major  yth;  etc.  The  two  intervals  compared  must  always 
have  a  common  note.  The  results  may  be  expressed  in  per- 
centages, and  the  individuals'  results  referred  to  the  average 
result. 

B.  Unitariness  or  Plurality  in  Harmonic  Intervals,  This 
test  involves  judgment  as  to  unitariness  or  plurality,  or  as  to 
the  degree  of  unitariness,  in  harmonic  intervals  submitted  with- 
out knowledge  of  their  composition.  Stumpf  includes  this  as 
one  of  his  four  tests  to  determine  unmusical  ears.^  This  test 
takes  into  account  the  fact  that  the  constituents  of  an  interval 
are  heard  out  with  a  facility  which  varies  according  to  the  in- 
terval involved,  and  which  further  varies  directly  with  the 
musical  ability  of  the  person  tested.  The  latter  fact  has  given 
rise  to  two  methods  which  we  will  state,  though  the  first  alone 
is  practicable  for  inexpert  use,  as  in  tests.  The  average  un- 
trained observer,  under  certain  conditions  of  experimentation, 
mistakes  the  octave  for  a  single  tone  in  about  75%  of  his  judg- 
ments; the  5th,  40-60%;  the  4th,  28-36%;  3rd*s  and  6th's, 
20-30% ;  2nd*s  and  7th's,  about  15%*.  This  may  be  expressed 
by  saying  that  the  octave  is  the  closest  fusion,  and  that  the 
other  intervals  are  less  closely  fused,  in  the  order  given. 

(a)  The  first  test  of  perception  of  degree  of  fusion  is  used  in 
psychological  determinations  for  untrained,  unmusical  subjects, 
and  is  the  only  one  which  can  ordinarily  be  used  in  tests.  It 
consists  of  submitting  various  harmonic  intervals,  one  by  one, 
to  the  person  tested,  and  requiring  a  judgment  whether  one 
note  or  two  notes  are  heard.  In  most  instances  it  will  scarcely 
be  possible  to  go  through  a  sufficiently  long  series  to  warrant 
comparative  percentage  results  for  all  the  intervals.  It  is  sug- 
gested that  30  or  more  intervals  be  submitted  for  judgment, 
including  octaves  (c^ — c'),  5th's  (c* — g^),  3rd's  (c* — e^  and  c* — 
e*^),  and  2nd's  (c* — d*  and  c* — d^l').  These  intervals  should 
be  arranged  in  an  irregular  order  and  single  notes  interpolated 
among  them  as  a  check  on  judgments  given;  thus:  c\  c^ — g\ 
c* — c",  g\  c* — d\  c^ — e\  e*,  c^ — c*.  ...  At  each  step  the  subject 


^C.  Stumpf:  Tonpsych,^  ii,  157.  The  other  tests  are:  singing  a  note 
which  has  been  played  on  the  piano;  judgment  as  to  which  of  two  suc- 
cessive tones  is  the  higher;  and  judgment  as  to  the  more  pleasant  of 
two  successivel}r  ^ven  fusions. 

^C.  Stumpf:  ib%d,y  135,  140,  142  ff.;  the  conditions  are  stated  in  E. 
B.  Titchener's  Experimental  Psychology y  Vol.  I,  Pt.  I,  330  ff. 
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will  State  whether  he  hears  a  single  note  or  two  notes.  It  will 
thus  be  possible  to  determine  how  the  person  perceives  the  in- 
tervals of  high,  medium,  and  low  degree  of  fusion.  One  may 
expect  mistakes  to  occur  frequently,  perhaps  more  than  half 
the  time,  in  judgments  of  the  octave;  less  frequently  with  the 
5th*s  and  3rd*s;  and  only  occasionally  with  the  2nd's.  If  re- 
sults vary  considerably  from  the  values  given  above,  more 
extended  tests  may  be  made.  Individtial  results  may  be 
roughly  referred  to  the  percentages  given,  or  the  average  re- 
sults found. 

(b)  In  case  the  person  tested  is  musical,  another  method, 
the  direct  method  of  paired  comparison,  may  be  used.  In  this 
method,  the  various  intervals  are  compared,  each  with  every 
other,  and  comparative  judgment  passed  directly  as  to  which 
is  the  better  fusion.  In  such  a  judgment,  the  pleasantness 
or  unpleasantness  of  the  impressions,  and  considerations  of 
musical  significance,  and  of  nearness  of  the  constituent  tones  in 
the  scale,  must  be  abstracted  from.  The  certainty  with  which 
one  interval  is  judged  a  better  fusion  than  another  should  be 
noted,  as  this  is  an  important  indication  of  degree  of  unitari- 
ness.  The  results  as  before  may  be  compared  with  the  percent- 
age scale  given  above,  or  each  result  compared  with  the  average. 
This  method  is,  however,  little  suited  for  unskillful  use. 

In  both  methods  the  piano  or  organ  will  usually  be  found 
most  convenient.  The  first  method  can  be  readily  adapted  to 
school  or  other  mass  tests. 

By  these  two  tests,  first  the  recognition  of  likeness  or  dififer- 
ence  in  sutx:essive  harmonic  intervals,  and  secondly,  the  per- 
ception of  unitariness  of  harmonic  intervals,  reliable  indications 
of  musical  capacity  may  be  obtained,  so  far  as  this  capacity 
depends  upon  correct  perception  and  discrimination  of  tonal 
complexes. 

III.  Tests  of  the  Perception  of  Musical  Rhythm,  As  noted 
in  the  introduction,  music  is  not  simply  a  composition  of  sim- 
ultaneous and  successive  tones,  but  it  possesses  rhythmical  and 
metrical  characteristics.  A  musical  composition,  as  a  progress 
in  time,  is  divided  into  equal  temporal  units  called  measures, 
and  into  larger  divisions,  composed  of  groups  of  measures,  called 
'•phrases,*'  * 'sentences,*'  **periods,**  etc.  The  measure  is  in- 
dicated in  printed  music  as  the  group  of  notes  falling  between 
two  perpendicular  lines  or  bars  on  the  staff.  The  conception 
of  the  measure  involves  two  factors:  the  durations  of  the  pitches 
which  ''fill  out*'  the  measure;  and  the  stresses  or  accents 
which  the  notes  receive.  In  the  first  place,  the  temporal  sum 
of  the  notes  of  successive  measures  is  the  same.  In  the  second 
place,  the  pattern  or  scheme  of  accents  or  stresses  remains  the 
same  in  successive  measures — ^a  heavy  stress  on  the  initial  note 
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of  the  measure  and  one  or  more  weak  stresses  on  the  fiDllowing 
notes  in  the  measnre.  A  measure  extends  from  one  heavy 
stress  to  the  next.  There  are  two  fundamental  rh3rthmical 
patterns:  that  of  two  accents  to  the  measure,  the  first  strong, 
the  second  weak,  hence  known  as  2-part  or  duple  rhytbm, 
march  rh3rthm  and  common  time ;  and  that  of  three  accents 
to  the  measure,  the  first  strong,  the  last  two  weak,  hence 
known  as  triple  rhythm  or  waltz  time.  There  are  possible 
many  accentual  patterns,  but  all  are  reducible  to  these  two  fun- 
damental forms.  The  same  pattern  usually  continues  through- 
out the  same  composition.  A  musical  composition  is  thus  a 
succession  of  groups  of  notes,  or  measures,  each  conforming  to 
the  accentual  pattern  of  the  piece.  The  equal  duration  and  the 
accentual  similarity  of  successive  measures,  are  the  primary 
reason  for  music  appearing  as  a  temporal  movement  with  re- 
lated parts,  that  is,  as  a  rhythm. 

In  addition  to  the  rh3rthm  dependent  upon  similarity  between 
measures,  there  is  a  larger  rhythm  in  music  based  upon  the 
stressing  of  the  larger  structural  units,  the  '  'section, ' '  '  'phrase, ' ' 
"sentence,"  and  ''period."  These  terms  are  used  variously, 
but  they  indicate  groups  of  measures,  composed  of  two,  four, 
eight,  or  more  measures,  as  the  case  may  be.  The  smaller 
groups  are  component  parts  of  the  larger  groups:  two  of  the 
2-measure  groups  follow  each  other  and  make  a  4-measure 
group;  two  of  the  4-measure  groups  make  an  8-measure 
group,  etc.  The  initial  part  of  a  large  group  is  stressed  as  is 
Uie  initial  note  of  a  measure,  and  major  and  minor  accents, 
respectively,  set  off  the  larger  group  of  measures  from  one 
another,  and  indicate  their  subdivisions  or  the  smaller  measure- 
groups  within  them.  There  are  thus  accentual  patterns  hav- 
ing reference  to  the  phrase,  sentence,  etc.,  just  as  the  2-part 
or  3-part  pattern  has  reference  to  the  measure.  So  there  is  a 
larger  rh3rthm  in  terms  of  these  groups  of  measures. 

The  tests^  suggested  refer  first  to  the  rhythm  directly  depend- 

^  There  is  some  experimental  evidence  of  individual  variations  in 
the  sense  of  rhythm.  Sears,  Fed,  Sem.,  viii,  1901, 19,  secured  informa- 
tion by  a  questionary  of  several  hundred  children  who  showed  difficulty 
in  keeping  time  in  the  movements  of  marching,  dancing,  and  calisthe- 
nics. He  refers  to  statements  of  teachers,  army  officers  and  dancing 
masters,  that  there  are  wide  variations  in  the  ability  of  individuals  to 
appreciate  the  rhythm  of  music  and  respond  to  it  with  proper  move- 
ments. Some  cases  reported  were  deficient  in  rhythmical  sense  and 
remained  so  despite  training;  others,  who  had  been  deficient,  had  im- 
proved under  training.  In  his  experimental  work,  however.  Sears 
found  only  9  out  of  1,297  children  wno  were  entirely  unable  to  repeat 
by  tapping  objective  rhythmical  series  set  them.  Bolton  (Am^r.  Jour, 
0/ Psych.,  vi,  1894,  185  and  304)  found  a  larger  percentage,  2  out  of  50 
persons  examined,  who  were  quite  deficient  in  rhythm.  His  method 
was  to  submit  a  series  of  uniform  metronome  clicks  to  his  subjects 
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ent  upon  similarly  accented  measures;  second,  to  the  larger 
rhythm  of  the  phrase,  sentence,  etc.  Perception  of  rhythm  of 
the  first  sort  can  best  be  examined  with  non-musical  sounds, 
and  there  are  suggested:  (A)  Tests  for  involuniarUy  hearing 
a  succession  of  non-musical  sounds  as  a  rhythm  series;  (B) 
Tests  for  hearing  such  a  succession  as  a  rhythm,  voluniarify 
or  with  suggesHon,  To  this  section  are  added  certain  tests  for 
hearing,  as  a  rhythm,  a  succession  of  musiod  notes,  in  whidh 
variations  in  duration,  quality  and  intensity  occur;  and,  also, 
a  test  for  recognizing  the  fundamental  two-part  and  three-part 
accentual  patterns  of  musical  measures.  (C)  Tests  are  sug- 
gested for  the  larger  rhythm  referred  to,  the  perception  of 
musical  phrases  and  sentences. 

A.  Tests  of  Involuntary  Rhythmisatum.  The  test  used  by 
Bolton,  referred  to  above,  is  to  be  employed  here.  It  consists 
in  submitting  to  the  subject  a  series  of  successive  sounds  which 
are  entirely  identical  and  follow  each  other  at  a  regular  brief 
interval;  the  subject  is  to  report  how  he  hears  them,  1.  ^., 
whether  as  entirely  similar,  disparate  sounds,  or  whether  he 
subjectively  arranges  them  into  accented  rhythmical  groups. 

The  details  of  snch  a  test  are  as  follows:  A  metronome^  is  nsed  which 
gives  clicks  of  the  same  intensity  and  qnality,  and  is  adjustable  to 
various  rates,  from  40  to  208  per  minute.  The  bottom  should  be  re- 
moved from  the  base  of  the  metronome  and  it  should  be  set  on  a  pad 
of  heavy  cloth  or  felt,  to  deaden  the  sounds.  One  of  the  more  rapid 
rates,  152  or  200  beats  per  minute,  should  be  used,  as  this  is  more  lav- 
orable  for  subjective  rhythmisation,  and  it  should  be  continued  for  45 
seconds.  The  following  general  directions  should  be  given  the  person 
tested:  he  is  to  put  himself  in  a  receptive  and  passive  attitude  toward 
the  sounds;  he  is  not  to  fix  his  attention  closely  on  each  sound  as  such, 
but  simply  listen  to  the  successive  beats  and  tell  how  he  hears  them, 
whether  he  notices  anything  peculiar  about  them.  Any  reference  to 
rhythm,  or  to  the  fact  that  this  is  a  test  of  rhythm  must  be  avoided. 
The  first  series  should  be  repeated  three  times;  and  then  other  re- 
peated series  should  be  given,  in  which  the  200,  15a  and  92  rates  at 
feast  should  be  included. 

With  some  persons,  rhythmical  groupings  of  the  uniform 
sounds  will  take  place  almost  unconsciously,  and  manifest 
themselves  in  some  way;  perhaps,  in  an  involuntary  counting, 
"one — two,  one — two,"  or  in  other  accented  verbal  accompani- 
ment; perhaps,  in  movements  in  time  of  hand,  head  or  foot; 
or  by  some  accompanying  imagery,  auditory  or  visual,  as  the 
ticking  of  a  dock,  a  mental  picture  of  a  person  walking,  the 

and  only  two  failed  to  group  them  in  some  rhythmical  order.  It  is  im- 
portant to  note  that  these  two  persons  "possessed  no  appreciation  of 
music  at  all,  they  could  not  carry  a  tune."  Yet  they  must  have  had 
some  notion  of  music  for  ''they  were  able  to  recognize  some  of  the 
common  airs  when  they  were  sung  or  whistled." 

*Titchener:  op.  cit,,  Vol.  I,  Pt.  i,  174,  and  Pt.  2,  338.  The  tests  A 
and  B  under  Rhythm  follow  Titchener  quite  closely. 
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blows  of  a  hammer,  etc.  In  some  such  way  these  persons  will, 
involuntarily,  manifest  their  subjective  transfer  of  the  series  of 
uniform  sounds  into  a  succession  of  similar  accented  groups. 
If  they  are  at  all  keen,  introspectively,  they  will  at  the  same 
time  report  that  every  second,  third  or  fourth  sound,  as  the 
case  may  be,  is  stressed,  and  forms  the  initial  member  of  a 
group  of  two,  three  or  four  sounds,  and  that  the  interval  be- 
tween groups  is  longer  than  that  between  the  individual 
sounds.  Other  persons  will  hear  only  the  succession  of  simi- 
lar sounds,  each  like  the  preceding,  and  each  separated  from 
the  others  by  a  uniform  time  interval;  and  until  some  more  or 
less  direct  suggestion  of  rhythmisation  is  made  to  them,  they 
will  not  transpose  the  uniform  series  into  rhythmical  groups. 
The  former  cla.ss  possess  good  rhythmical  sense;  the  latter  are 
more  or  less  deficient.  Both  classes  are  to  be  examined  further 
by  the  tests  with  suggestion,  described  in  the  next  section. 

B.  Rhythmisation  with  Suggestion,  The  first  test  under 
this  head  is  to  determine  the  individual's  normal  rhythmical 
grouping,  /.  e. ,  the  grouping  into  which  sounds  most  easily  fall 
when  he  comes  to  group  them  rhythmically.  If  the  preceding 
tests  show  many  instances  of  subjective  rhythmisation,  the  per- 
son's normal  rate  will  already  be  evident.  Even  in  such  cases, 
however,  it  will  be  well  to  go  through  these  additional  tests  in 
which  some  indirect  suggestion  is  made  to  bring  out  subjective 
grouping  more  prominently.  Suggestion  may  be  eflFected  as 
follows:  The  subject  may  be  asked  to  count  the  beats  of  the 
metronome,  and  asked  later  how  he  counts  them;  or  if  he  said 
the  sounds  were  *iike  a  clock,**  he  may  be  asked  if  they  dif- 
fered in  quality  and  intensity  as  the  ticks  of  a  clock  do,  and  in 
this  way  his  attention  may  be  directed  toward  grouping  the 
sounds  (Bolton).  In  case  these  suggestions  fail  to  evoke 
groupings,  the  subject  should  be  asked  outright  to  note  if  the 
beats  do  not  group  themselves,  as  he  listens  to  them.  By  this 
means,  the  person  may  be  led  to  make  subjective  groupings. 
The  results  will  show  what  grouping  (usually  the  two-group) 
is  favored. 

The  second  division  of  this  test  measures  the  person's  ability 
to  throw  a  uniform  series  of  sounds  at  will  into  any  grouping 
desired.  The  series  already  given  should,  be  repeated,  and 
others  given  at  slower  rates,  while,  in  each  series,  the  person 
suggests  to  himself  arrangements  of  the  sounds  into  groups  of 
2,  3,  4,  5i  6,  7,  or  8  sounds  each.  The  2-group,  and  multiples 
of  it  up  to  4,  6,  and  sometimes  8,  will  usually  be  found  easiest 
to  suggest;  the  3-group,  fairly  easy;  the  5-group,  usually  diffi- 
cult; and  the  7-group,  extremely  difficult.  Imagery  will  be 
found  useful  in  assisting  suggestion:  a  pendulum  for  2-groups; 
a  triangle,  perhaps,  for  3-groups;  a  square  for  4-groups,  etc. 


AUDITORY  TESTS.  313 

The  first  part  of  this  experiment  examines  the  individual* s 
capacity  for  involuntary  rhythmical  grouping,  and  this,  with 
the  test  on  rhythmisation  under  suggestion,  will  throw  light 
on  the  rhythmical  sense  of  the  person  tested.  Those  who,  in 
the  first  test,  give  no  evidence  of  subjective  rhythmisation  and 
in  the  latter  test  are  not  able  by  any  sort  of  suggestion  to  effect 
a  grouping  of  the  sounds,  may  be  considered  deficient  in  a  sense 
of  rhythm. 

With  the  above  tests  several  supplementary  tests  of  the  sense 
of  rhythm  may  be  mentioned.  In  each,  the  series  of  uniform 
sounds  is  replaced  by  a  series  in  which  piano  notes  are  used 
instead  of  metronome  clicks,  and  in  which  a  periodic  variation 
in  duration,  time  interval,  or  quality  is  introduced.^ 

(a)  Varied  duration.  The  following  series  of  notes  is  played 
wiih  equal  intensity  upon  the  same  piano-key:  quarter — half — 
quarter, quarter — half — quarter,etc. ;  quarter — quarter — quarter 
— half,  quarter — quarter — quarter — ^half,  etc. ;  quarter — half — 
quarter,  quarter,  etc  The  longer  sound  ordinarily  appears 
more  intensive  than  the  rest,  and  the  interval  following  is  ap- 
parently  longer  than  the  other  intervals,  thus  giving  rhythmic^ 
grouping,  with  the  lengthened  note  forming  the  first  member  of 
the  groups. 

(b)  Varied  time  interval.  Series  with  periodically  recurring 
lengthened  intervals  are  played  on  oue  digital:  quarter — quarter 
— quarter — rest,  quarter — quarter — quarter — rest,  etc.  The 
sound  followed  by  the  rest  appears  louder  than  the  others  and 
begins  rhythmical  groups. 

(c)  Varied  quality.  Two,  three  or  more  notes  e,  g. ,  c^ — e^  or 
c*— d^— d^ — e*,  are  repeated  over  and  over  in  a  series,  with  equal 
intensity  and  at  equal  intervals,  thus:  c* — e^ — c* — e* — c* — e\ 
etc. ,  and  c* — d* — e* — c* — d^ — e*— c^ — d* — e^,  etc.  Similarly  for  a 
group  of  four  notes.  Such  a  series  will  usually  be  arranged  in 
2-groups,  3-groups,  or  4-groups,  each  composed  of  the  repeated 
notes. 

As  already  stated,  musical  compositions  are  ordinarily  writ- 
ten on  the  basis  either  of  the  2'htsX  or  of  the  3-beat  rhythmi- 
cal grouping.  A  test  is  suggested  of  plajring  a  duple  time 
composition,  and  another  in  triple  time.  The  terms  '  Valtz," 
•*two-step,"  ••march,**  etc.,  carry  a  rhythmical  suggestion, 
and  should  not  be  used  in  connection  with  the  test.  Simply 
submit  two  musical  ••compositions,*'  and  ask  for  a  judgment 
as  to  the  rhythmical  grouping  of  each.  This  last  experiment 
can  be  performed  with  the  piano  or  some  other  musical  instru- 
ment, or  with  a  phonograph,  gramophone,  or  even  a  good 
music  box. 


^Titchcncr:  op.  cit,,  Vol.  I,  pt.  2,  348^- 
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C.  The  Perception  of  Musical  Phrases  and  Sentences.  If  a 
person  fully  appreciates  music,  a  composition  becomes  for  him 
an  organized  movement  in  which  larger  parts,  musical  sen- 
tences, follow  each  other  in  rhythmical  recurrence,  and,  at  the 
same  time,  present  within  themselves  smaller  recurring  parts, 
musical  phrases.  The  "phrase"  usually  includes  4-8  meas- 
ures, and  the  "sentence"  8-16  measures,  and  a  smaller  group- 
ing, of  two  measures,  is  recognized.  The  perception  of  this 
form  or  structure  of  music  is  perhaps  the  largest  fector  in  aes- 
thetical  musical  perception,  and  yet  it  can  be  tested  only  inade- 
quately. 

The  test  for  phrasing  will  consist  in  presenting  one  or  more 
simple  and  rather  distinctly  phrased  compositions,  and  requir- 
ing a  judgment  as  to  the  number  of  large  divisions  of  which 
it  is  composed.  It  will  be  necessary  to  use  music  with  which 
the  persons  are  unfamiliar.  Old  and  unusual  accompaniments 
might  be  selected.  The  music  of  a  foreign  national  anthem, 
if  unfamiliar,  might  be  used.  It  may  be  found  necessary  to 
preface  the  test  with  a  statement  of  the  nature  of  musical 
phrases  and  sentences,  and  quite  possibly  with  illustrations 
from  actual  music.  The  piano,  organ,  or  phonograph  can  be 
used  in  the  tests. 

IV.  Affective  Reaction  to  Music.  The  keen  enjoyment 
which  some  persons  secure  from  music,  and  the  comparative 
indifference  with  which  it  is  regarded  by  others,  are  evidence 
of  individual  differences  in  the  affective  reaction  to  music. 
Here,  then,  is  a  factor  in  musical  capacity  which  can  be  ex- 
amined apart  from  the  factors  already  considered. 

A  test  of  capacity  for  musical  enjoyment  can  best  be  made  by 
using  simple  tonal  combinations  rather  than  complex  musical 
compositions,  as  the  degree  of  pleasure  derived  from  the  latter 
is  so  largely  influenced  by  training,  familiarity  with  the  particular 
composition  and  with  music  in  general,  that  it  would  be  di£5- 
cult  to  interpret  the  results.  The  "Star  Spangled  Banner," 
for  example,  would  appeal  to  the  average  American  in  a  degree 
beyond  its  musical  merits,  while  the  "Marseillaise"  would  be 
devoid  of  associations.  Accordingly,  simple  tests  with  intervals 
and  chords  should  first  be  used,  though  they  may  properly  be 
supplemented  by  tests  with  whole  musical  compositions.  The 
simpler  tests  are  further  advisable,  since  we  have  clear  evi- 
dence, based  on  our  musical  inheritance,  as  to  the  normal  rela- 
tive pleasantness  and  unpleasantness  of  the  different  inter\'als 
and  chords;  thus,  in  such  tests,  a  standard  is  already  provided 
by  which  the  individual's  result  can  be  evaluated. 

The  following  tests  are  suggested : 

A.  Harmonic  intervals,  i.  e.,  combinations  of  two  simulta- 
neous tones,  should  be  submitted  for  paired  comparison,  and 


AT7DITORY  TESTS.  315 

judgment  asked  as  to  which  is  the  more  pleasant  or  unpleasant.^ 
Judgment  should  be  passed  on  the  following  intervals :  octave 
and  5th;  octave  and  major  3rd;  major  2nd  and  major  3rd;  7th 
and  major  3rd;  5th  and  major  3rd;  octave  and  major  6th;  5th 
and  major  6th;  major  3rd  and  major  6th;  octave  and  minor  3rd; 
octave  and  minor  6th;  7th  and  major  6th;  7th  and  major  3rd. 
The  results  should  show  a  preference  for  the  3rds  and  6ths. 

After  these  tests  on  harmonic  intervals,  the  same  combina- 
tions may  be  repeated  as  melodic  intervals,  and  judgment  again 
passed  as  to  pleasantness  and  unpleasantness.  The  first  test 
in  the  series  just  suggested  would  then  be  given  as  follows: 
The  tones  in  the  octave  c*— c*  should  be  given  in  close  succes- 
sion, followed  after  2  or  3  seconds  by  the  two  tones  of  the  5th 
(c^  and  g*);  and  judgment  asked  as  to  which  combination  is 
more  pleasant.  Sinularly  with  the  octave  and  major  3rd,  etc. 
In  this  series,  also,  judgments  will  probably  favor  the  3rds  and 
6ths.*  If  but  one  of  the  tests  is  to  be  given,  the  first,  t.  ^.,  the 
harmonic,  is  to  be  preferred. 

B,  The  larger  simultaneous  combinations  of  tones — chords — 

should  also  be  compared  as  to  their  relative  pleasantness.    The 

method,  as  before,  is  that  of  paired  comparison. 

Material  for  tests  can  be  secured  by  arranging  consonant  and  dis- 
sonant triad  chords  in  pairs  for  judgment.*  The  following  list  is 
suggested  for  testing,  ana  after  eacn  pair  of  chords,  the  chord  is  indi- 
cated which  should  normally  be  considered  more  pleasant.  The  test 
can  be  performed  on  a  piano  or  organ. 

ci — e^    —  gM     c* — e*     —  f*  1st  preferred. 

ci  — d^    -g»;*c»  — e»    —  gi  and 

c*  —  e*b  —  g^;     c*-**— a*    — g*  ist  " 

ci  — e»b  — IM      c^  — f»    —  a»  and         *' 

cx— c^b  — b^b;   i:»-»fi    —a*  and         " 

c^— e*    —  a^;     c*— e*>  — a^  ist  " 

c»— e^    —  a»b;    c»  — e»>  — a»>  and         " 

c^  —  g*   —  a*;     c*  —  f*    —  a*  and 

ci— e^    —  gi;     c^— b»b— a*  ist 

c* — a*>  —  b'b;   c' — e*> — g*  and 

c^  — e^    _gi;     c^— e'     —  g^  1st 

Bach  pair  contains  one  consonant  chord  and  one  dissonant  chord, 
and  the  term  preferred  is  in  each  case  given  as  the  consonant  combi- 
nation. Consonance  in  chords  in  general  implies  pleasantness.  Per- 
sons tested  should  be  siven  no  information  regarding  the  chords;  but 
should  be  asked  simply  to  report  each  time  the  chord  which  is  the 
more  pleasant. 

^Stumpf,  as  already  noted,  used  this  as  one  test  for  unmusical  ears, 
and  found  that,  with  unmusical  persons,  atrocious  combinations  of 
tones,  as  long  as  directly  neighbonng  tones  were  not  included,  were 
usually  not  considered  unpleasant,     lonpsych,,  II,  158. 

*  Helmholtz:  Sensations  of  Tone t  189^,  ^70:  "The  most  attractive  of 
the  intervals,  melodically  and  harmonically,  are  clearly  the  3rds  and 
6th8." 

*  Helmholtz,  ibid,,  a  12,  gives  a  table  of  consonant  and  dissonant 
chords. 
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C.  A  final  test  for  affective  appreciation  of  music  may  be 
made  by  presenting  in  succession  different  musical  composi- 
tions, and  asking  for  preferences.  So  far  as  the  persons  are 
conscious  of  reasons  for  preference,  these  should  also  be  stated. 
This  test  should  at  least  show  the  presence  or  absence  of  bare 
liking  for  one  piece  of  music  more  than  for  another.  Compara- 
tive judgment  may  be  passed  on  such  pieces  as : 

1.  The  Marseillaise  and  Die  Wacht  am  Rhein. 

2.  Swannee  River  and  some  modern  popular  negro  music. 

3.  A  waltz  and  a  two-step,  which  are,  as  nearly  as  possible, 
equally  familiar,  and  of  equ^  merit  as  musical  compositions. 

4.  Phrases  selected  from  the  work  of  different  composers, 
or  from  different  music  by  the  same  composer. 

5.  Two  whole  masterpieces  of  musical  composition.  If  pos- 
sible these  should  be  actually  performed  in  the  presence  of  the 
persons  tested,  care  being  taken  to  avoid  suggestions  as  to  the 
identity  or  merits  of  the  composition,  or  other  remarks  which 
would  influence  the  judgment  given.  In  the  absence  of  suit- 
able instruments,  the  phonograph  will  be  a  second-rate  substi- 
tute. 

In  all  these  affective  tests,  it  is  important  that  the  subject 
record  not  only  whether  the  effect  is  pleasant  or  unpleasant, 
but,  roughly  at  least,  the  strength  of  the  reaction,  as  very 
pleasant,  slightly  pleasant,  indifferent,  slightly  unpleasant, 
very  unpleasant. 

By  these  three  tests,  an  examination  of  an  individual's  affect- 
ive reaction  to  music  is  possible,  first  as  to  whether  such  a  re- 
action is  present,  and  secondly  as  to  its  strength.  The  first 
two  tests  will  show  whether  the  elements  of  musical  composi- 
tion, the  intervals  and  chords,  are  heard  with  varying  degrees 
of  pleasantness  and  unpleasantness,  and  whether  the  prefer- 
ences for  certain  combinations  agree  with  the  standards  of 
affective  value  ordinarily  received.  The  third  test  will  dis- 
close something  of  the  nature  and  strength  of  the  affective  re- 
action to  whole  musical  compositions. 

V.  Miscellaneotis  Tests  and  Methods.  A  small  percentage 
of  persons  possess  an  absolute  memory  for  pitch. ^  They  are 
able  on-hearing  a  tone,  to  assign  it  its  proper  place  in  the  scale, 
as  g*,  c^,  g.  To  test  absolute-pitch  memory,  the  persons 
should  be  placed  so  that  they  cannot  see  the  key-board  of  the 
piano,  and  then  required  to  name  single  piano  notes  which  are 
'  sounded  in  irregular  order. 

'  F.  C.  French  {Psych.  Rev.  IX,  1002,  40,  Mental  Imagery  of  Stu- 
dents) reports  that  14  oat  of  117  staaent8(  12%)  declared  that  they  had 
an  absolute  memory  for  pitch.  This  percentage  is  unusually  high, 
and  it  seems  likely  that,  with  actual  experimentation,  it  would  have 
been  considerably  decreased. 
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Vocal  repetition  of  a  tone  given  by  the  piano,  or  previously 
sung,  tests  at  once  the  perception  for  tones  and  the  ability*  to 
reproduce  them  vocally,  and  is  not  to  be  regarded  as  a  test  sim- 
ply of  accurate  auditory  perception  of  tone.  There  is  a  possible 
source  of  error,  too.  in  the  evaluation  of  the  reproduced  tone 
by  the  examiner.  Nevertheless,  this  test  will  be  found  useful. 
Stumpf,  it  will  be  remembered,  includes  it  in  his  list. 

Another  method,  often  used  as  an  exercise  in  musical  in- 
struction, and  capable  of  adaptation  as  a  test,  is  to  require  the 
observer  to  sing  notes  as  they  are  pointed  out  on  a  scale  ar- 
ranged conveniently  on  a  chart  or  blackboard.  The  notes 
may  be  called  for  in  regular  succession,  up  and  down  the  scale, 
or  with  larger  intervals,  e,  g. ,  do,  nu,  sol,  etc.  This  is  prima- 
rily a  test  of  correct  vocalization,  and  audition  is  concerned 
only  so  far  as  accurate  hearing  is  always  implied  in  accurate 
singing. 

Monroe  used  three  musical  tests  on  small  children,  2  to  6 
years  old,  which  may  find  application  elsewhere  under  certain 
circumstances:  (i)  Ability  to  learn  the  scale;  (2)  Ability  to 
remember  the  scale  after  two  weeks;  (3)  Ability  to  learn  kin- 
dergarten rote-songs  and  reproduce  them  after  two  weeks.  ^ 

Considerable  information  regarding  musical  capacity  can  be 
obtained  from  a  series  of  questions  put  to  the  persons  tested. 
Parents  of  children  should  also  be  questioned.  The  following 
questions  are  suggested:* 

1.  Musical  education  and  training:  training  in  public 
schools?  private  lessons,  instrumental  and  vocal,  when  begun 
and  how  long  continued?  musical  environment  in  childhood? 
attendance  at  operas,  concerts  and  recitals?  interest  in  theory 
of  music  ?  interest  in  musical  composers  and  history  of  music  ? 
do  parents  or  other  members  of  the  family  show  special  musical 
ability  or  interest  ? 

2.  £njo3'ment  of  music:  in  performance  and  in  listening? 
music  lessons  in  school?  favorite  instrument,  voice,  composer 
and  composition?  pleasure  in  marching  to  band  music?  pleas- 
ure in  dancing?  is  part  of  enjoyment  based  on  knowledge  of 
music  ? 

^W.  S.  Monroe:  Ped.  Sem,,  X,  1903,  144.  His  results  are  given  in 
percentages.  Of  the  boys,  34%,  and  of  the  girls,  58%,  learned  the 
scale.  After  a  fortnight,  with  three  interveniug  reviews.  29%  of  the 
boys  and  40%  of  the  girls  could  reproduce  it.  Kindergarten  songs 
were  remembered  after  a  fortnight  by  50%  of  the  boys  and  63%  of  the 

S'rls.    On  the  basis  of  their  individual  reaction  to  the  tests,  and  in- 
rmation  furnished  by  parents,  27%  of  the  boys  and  59%  of  the  girls 
are  credited  with  special  taste  for  music. 

^The  author  is  indebted  for  suggestions  in  certain  questions  to  S.  B. 
Sharp,  Individual  Psychology,  Amer.  four,  of  Psych,,  X,  1899,  359 
and  369. 
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3.  Skill  in  music:  vocal  and  instrnmental  ?  taking  part  in 
chorns  singing,  as  in  church  ?  solo  singing?  playing  in  public  ? 
ability  to  carry  an  air?  to  reproduce  it  in  one*s  head?  by 
whistling?  by  singing? 

In  summarizing,  it  may  well  be  reiterated  that  appreciation 
of  music  as  an  aesthetic  experience  is  more  than  the  factors 
which  have  been  mentioned.  Nevertheless,  on  the  results  of 
the  tests  and  of  the  questions  suggested,  an  approximate 
measure  of  the  individual's  "musical  capacity"  may  be  safely 
based.  The  capacity  of  the  person  to  discriminate  differences 
in  pitch  and  in  chords,  to  appreciate  rhythm  and  to  experience 
an  affective  reaction  from  music,  can  all  be  ascertained  by  such 
methods  as  we  have  described.  The  tests  outlined  will  serve 
to  disclose  persons  of  unusual  musical  gifts,  and  to  call  attention 
to  the  desirability  of  training  them ;  and,  as  well,  to  indicate 
those  who  are  tone-deaf  or  otherwise  incapacitated  by  nature 
from  responding  to  musical  training.  A  final  word  of  warning 
might  be  said,  that  no  child  be  considered  hopelessly  unmusictd 
until  given  an  opportunity  for  musical  training.  In  musical 
capacity,  much  depends  on  practice. 


CHAPTER  V. 

Diagnostic  Tests  of  Hearing. 

This  section  considers  those  tests  of  audition  which  may  be 
employed  in  the  diagnosis  of  auditory  disease  and  defect.  We 
pass  here  from  the  domain  of  psychology  and  mental  ibithro- 
pometry  to  that  of  pathology;  or,  more  precisely,  to  a  particu- 
lar field  of  pathology,  otology.  Some  of  the  tests  already 
treated  have  otological  value;  others  belong  more  exclusively 
to  this  field.  Such  tests  are  of  interest  from  a  psychological 
standpoint,  and  should  be  treated,  even  if  but  briefly,  to  make 
our  systematic  presentation  complete.  The  tests  we  shall  con- 
sider are  the  following: 

( i)  Diagnostic  Speech  Tests. 

(2)  Integ^ty  of  the  Tonal  Scale. 

(3)  Determination  of  Deafness. 

(4)  Pitch  Difference  of  the  Two  Ears. 

(5)  Special  Diagnostic  Tests: 

(a)  Weber,  (b)  Schwabach,  (c)  Gell6,  (d)  Rinne. 
In  general,  it  may  be  said  that  the  following  empirical  facts 
lie  at  the  basis  of  methods  of  diagnostic  examination:  The 
nature  of  auditory  perception  with  diseased  and  defective  or- 
gans varies  (i)  with  different  forms  of  stimulation,  as  with 
the  tuning  fork  and  the  human  voice;  (2)  at  different  parts  of 
the  tonal  scale,  as  for  high  and  low  notes;  and  (3)  with  differ- 
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ent  kinds  of  conduction  (aerial  or  osseons).   One  or  another  of 
these  facts  appears  in  the  tests  to  which  we  now  pass. 

I.  Diagnostic  Speech  Tests.  The  use  of  speech  tests  in  oto- 
logical  diagnosis  depends  upon  the  establishment  of  correlations 
between  deafness  or  diminished  activity  for  particular  elements 
of  speech  on  the  one  hand,  and  particular  derangements  of  the 
auditory  organ,  on  the  other.  American  and  English  otologists 
have  apparently  done  little  in  this  field,  and  we  can  simply  in- 
dicate the  work  done  by  German  otologists,  and  call  attention 
to  the  need  for  further  study  of  the  problem.  Oscar  Wolf 
seems  to  have  made  the  first  systematic  application  of  speech 
to  aural  diagnosis.  He  tested  auditory  organs,  which  were 
variously  diseased,  as  to  the  comparative  ease  of  perception  for 
the  three  classes  of  consonants,  low,  medium,  and  high,  re- 
fernnl  to  in  our  chapter  on  speech  tests.  His  material  included 
these  speech  elements  pronounced  separately,  and  combined  in 
words.  As  the  result  of  his  investigations,  he  correlated  de- 
fective hearing  for  certain  speech-sounds  with  various  patho- 
logical conditions  of  the  ear.  Some  of  these  correlations  are  as 
follows:  poor  perception  of  s-sounds  is  found  with  obstruction 
in  the  sound-conducting  apparatus;  loss  of  deep,  lingual  r  with 
defects  of  the  ear  drum;  and  loss  of  the  f-sound,  with  labyrin- 
thine disease.^  An  important  general  principal  stated  by  Wolf 
is  that  deep  tones  are  heard  with  difficulty  when  there  is  dis- 
turbance of  the  sound-conducting  apparatus.  Bezold  confirms 
this  and  states  that,  with  number- word  tests,  loss  of  perception 
for  100  (hundert)  is  particularly  characteristic  of  disturbance 
in  the  sound-conducting  apparatus.  Bezold  gives  other  corre- 
lations, among  them  these:  Poor  perception  of  5  (fiinf )  with 
inflammation  of  the  middle-ear,  7  (sieben)  and  words  with  high 
consonants,  with  labyrinthine  diseases.  Besold  does  not  test 
perception  for  all  speech,  sounds,  but  only  for  those  low  and 
high  sounds  which  he  has  found  most  often  defectively  per- 
ceived.* Such  diagnostic  evidence  is  never  entirely  conclusive; 
it  simply  supplements  other  methods  of  diagnosis,  and  as  a 
preliminary  test  gives  valuable  hints  for  further  procedure. 
German  otologists  are  by  no  means  entirely  agreed  as  to  the 
significance  of  loss  of  perception  for  the  various  speech  ele- 
ments; but  the  facts  already  mentioned  indicate  the  possibility 
of  establishing  a  tentative  differential  diagnosis  upon  the  results 
of  speech-tests.  American  and  English  otologists  might  soon 
build  up  a  similar  system  for  English  words  by  testing  patients 
with  definite  words  like  the  number  series,  and  correlating  de- 
fective hearing  with  the  pathological  conditions  present. 

*Wolf,  quoted  by  Politzcr,  Ohrenheilkunde,  116. 
'  Bezold:  Funkttonelle  PrUfung^  207  ff. 


320  ANDREWS  : 

II.  Integrity  of  the  Tonal  Scale,  Some  aural  diseases  mani- 
fest themselves  by  loss  of  certain  tonal  sensations:  e,  g,,  low 
tones,  as  Wolf  observed,  are  poorly  heard  if  the  sound-conduct- 
ing apparatus  is  disturbed,  and  in  certain  other  diseases  the 
perception  of  high  tones  may  be  affected.  Moreover,  cases  are 
not  infrequent  in  which  there  is  loss  of  hearing  for  parts  of  the 
scale,  f.  e,,  tonal  gaps  are  present;  or,  retention  of  hearing  for 
isolated  parts,  tonal  islands,  above  and  below  which  there  is 
deafness  for  tones.  Tests  to  determine  the  condition  of  tonal 
perception  at  various  points  along  the  scale  are  therefore  nec- 
essary. Politzer  recommends  for  such  a  test  the  use  of  at  least 
three  forks:  c  (128  vib.),  c*  (512  vib.),  and  c*  (2048  vib.).* 
Bezold  has  devised  apparatus  consisting  of  eleven  forks  with 
adjustable  weights,  two  high  adjustable  organ  pipes,  and  the 
Galton  whistle.'  This  comprises  his  "continuous  tonal  series" 
with  which  it  is  possible  to  give  tonal  stimuli  at  every  semi- 
tone interval  throughout  the  scale,  from  a  lower  limit  of  eleven 
vibrations  in  the  second  to  the  upper  limit  of  audibility  for 
tones. 

In  interpreting  the  results  of  such  tests,  it  is  commonly  stated 
that,  with  air  conduction,  impaired  perception  of  high  tones  in- 
dicates disease  of  the  internal  ear,  and  of  low  tones,  disturbance 
of  the  middle  ear;  but  this  is  only  conditionally  valid.  The 
loss  of  perception  for  high  noies  can  be  taken  as  only  partially 
conclusive,  and  must  be  confirmed  by  other  diagnostic  evidence.* 
The  loss  of  perception  for  low  tones,  however,  is  quite  trust- 
worthy evidence  of  middle-ear  disturbance.^  In  any  event,  the 
results  of  both  tests,  and  especially  the  test  with  low  tones,  are 
extremely  valuable  in  diagnosis. 

Bezold  has  made  an  application  of  the  continuous  tonal-series 
apparatus  in  tests  of  deaf  mutes,  who  frequently  retain  audi- 
tion for  certain  pitches  and  lose  it  for  others,  so  that  tonal  gaps 
and  islands  are  present.  The  accurate  knowledge  of  what 
pitches  are  still  audible  may,  as  he  suggests,  be  turned  to  ac- 
count in  the  education  of  these  defectives.  The  results  prom- 
ise, as  well,  to  throw  light  on  the  diagnosis  of  functional 

1  Politzer:  Ohrenheilkundet  iii. 

^The  apparatas  is  made  by  Bdelmann,  of  Munich,  and  described  by 
Bezold,  op.  cit.f  123  fif.,  217  ff.,  and  229  £f. 

^Tolitzer:  op,  cit.f  112, 

^Politzer  notes  some  exceptions  to  it  (^op.  cit.,  112),  but  Bezold  ac- 
cepts it  as  final  (op,  cit.,  pp.  219,  222);  and  Lucae  says  that  if  low  tones 
are  heard  normally,  no  essential  disturbance  to  the  sound-conducting 
apparatus  can  be  present  (Arch,/.  Ohrenhetlh.,  XV,  280).  Bezold  hat 
accordingly  concluded  that  the  }>eculiar  physiological  function  of  the 
chain  of  ossicles  is  the  transmission  of  vibrations  of  low  rates,  corres- 
ponding to  the  deeper  tones  (op,  cit,,  221). 
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auditory  disturbances,  and  they  have  an  important  bearing  on 
the  acceptance  or  rejection  of  various  theories  of  hearing.^ 

In  addition  to  these  qualitative  tests,  which  examine  the  con- 
dition of  perception  at  various  points  along  the  whole  tonal 
scale,  many  otologists  use  a  temporal  test  of  similar  compre- 
hensiveness which  measures  the  ringing-off  time  for  forks  with 
air  conduction.  This  temporal  test  is  applied  at  intervals  of 
one  octave  or  less  up  and  down  the  scale.  Such  tests  require 
considerable  time  and  are  only  approximately  accurate,  since 
it  is  impossible  to  secure  a  constant  intensity  in  successive  tests, 
and  difficult  for  the  patient  to  tell  just  when  a  fork  is  no  longer 
audible;  yet  they  furnish  indispensable  assistance  in  diagnosis, 
as  Bezold  says;  particularly  in  the  manifold  forms  of  cochlear 
disturbance.* 

III.  Determination  of  Deafness,  Deafness  may  be  of  two 
forms:  (i)  a  deafness  for  speech,  or  relative  deafness,  in  which 
there  may  persist  a  very  considerable  ability  to  hear  tones,  and 
(2)  absolute  deafness,  in  which  neither  speech  nor  tones  can 
be  heard.* 

If  the  deafness,  whether  relative  or  absolute,  exists  in  both 
ears,  its  determination  presents  little  difficulty.  Each  ear  is 
examined  in  turn,  the  other,  meantime,  being  stopped.  Speech 
tests  are  used  to  determine  relative  deafness;  and  individual 
forks,  or  better  those  of  the  tonal  series,  to  determine  absolute 
deafness.  The  former  test  is  practically  the  acuity  test  with 
speech;  the  latter  aims  to  discover  what  tonal  qualities,  if  any, 
are  still  sensed. 

One-sided  deafness  presents  more  difficulties.  If  the  case  is 
relative  deafness,  results  must  be  checked  by  Dennert's 
method,  which,  it  will  be  recalled,  consists  of  closing  both  ears 
and  repeating  the  test  words  heard,  to  be  sure  that  they  were 
originally  perceived  by  the  ear  under  examination  and  not  by 
the  normal  ear.  If  the  case  is  absolute  one-sided  deafness,  the 
tonal  series  apparatus  is  used:  for  the  lower  tones  up  to  c^, 
Bezold  says  that  it  is  not  necessary  even  to  close  the  normal 
ear  to  prevents  its  functioning;  in  the  next  octave,  c^  to  c*,  it  is 
only  necessary  to  close  the  normal  ear  with  the  finger  to  secure 
complete  isolation.  Above  c*,  it  is  impossible  to  secure  isola- 
tion even  with  closure,  as  the  high  notes  are  very  penetrating. 
Perception  for  these  high  notes,  however,  can  be  tested  indi- 
rectly. Bezold  determined  the  ringing-off  times  for  the  various 

« 

^Bezold  (^.  nV.,  239-240,  also  printed  in  Zeits,  /.  Psych,  u,  Phys.t 
XIII,  1896,  loi )  gives  results  of  examinations  of  deaf-mates  and  their 
bearing  on  the  Helmholtz  theory  of  audition.  Cy,  also  Funkt.  PrUf,^ 
224. 

'  Bezold:  op,  cit,^  323. 

> Bezold:  op,  cit,^  224  fif. 
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high  forks  with  persons  from  whom  the  cochlea  had  been  re- 
moved on  one  side,  and  who  were  accordingly  entirely  deaf  on 
that  side.  The  fork  was  sounded  on  the  deaf  side,  and  ring- 
ing-off  times  taken.  Thns  conduction-norms  were  secured, 
to  which  the  results  of  high-fork  tests  with  one-sided  absolute 
deafness  can  be  referred. 

IV.  Pitch  Difference  Between  the  Two  Ears.  If  the  same 
tonal  stimulus  is  presented  successively  to  the  right  and  the  left 
ear,  it  is  normally  perceived  as  of  slightly  higher  pitch  by  the 
one  ear  than  by  the  other.  The  difference  is  ordinarily  small, 
from  a  few  vibrations  to  one-fourth  of  a  tone,  and  the  right  ear 
is  usually  the  higher.  This  difference  is  a  normal  phenomenon, 
and  the  determination  of  its  magnitude  is  a  classical  problem 
in  experimental  psychology.^  The  method  may  be  briefly 
stated  :  Two  forks,  of  the  same  objective  pitch,  give  slightly 
different  pitches,  when  heard,  one  at  the  right  ear,  the  other 
at  the  left  ear.  With  a  bit  of  wax,  the  subjectively  higher  fork 
is  flatted  to  subjective  equality  when  hc^uxl  as  before.  The 
di&rence  in  vibration  rates  is  then  measured  in  beats  over  a 
resonance  bottle,  and  is  transferred  into  an  expression  of  the 
pitch  difference  of  the  two  ears. 

Aside  from  this  normal  pitch  difference  between  the  two 
ears,  there  are  pathological  cases  {diplacusis  btnauralis)  in 
which  a  difference  of  one-half  or  a  whole  tone,  or  even  a  musi- 
cal third  or  more,  appears.  The  method  given  for  determining 
the  small  normal  pitch  difference  would  have  to  be  superseded 
in  such  cases  by  the  use  of  a  series  of  forks  giving  di&rences 
of  from  one-fourth  of  a  tone  up.  Another  pathological  phenom- 
enon involving  pitch  differences  in  audition  is  double  hearing 
(J>aracusis  duplicatd)\  in  this  disturbance,  two  distinct  auditory 
perceptions  arise  from  a  single  stimulus.  It'  may  be  confined 
to  speech  or  to  tones,  or  may  extend  to  both;  but  it  is  most 
common  with  tones.  These  disturbances  usually  arise  from 
catarrh  and  inflammation  of  the  middle  ear;  though  many  cases 
are  explained  by  reference  to  the  basilar  membrane.  Both  de- 
mand the  attention  of  the  aurist.^ 

V.  Special  Diagnostic  Tests.  Otological  diagnosis  employs  a 
series  of  special  tests,  based,  in  general,  upon  the  alterations 
due  to  disease  in  the  normal  relation  between  bone-conduction 
and  air-conduction  of  sound  waves.  For  the  normal  ear,  a  fork 
sounds  longer  before  the  meatus  with  air-conduction  than  it 
does  with  osseous  conduction — as  when  set  upon  the  mastoid 
process  of  the  skull.     With  certain  diseases  of  the  ear,  this  re- 

»Titchcner:  op.  cii,,  Vol.  I.  Pt.  I.  38. 

"For  both  these  phenomena,  seePolitzer,  op.  cit.,  557-558;  Grnber: 
Diseases  of  the  Ear,  137-140;  Stumpf :  Tonpsych.,  I,  266  ff.,  273-8. 
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lation  is  altered.^  We  can  do  but  little  more  than  state  the 
tests  that  are  based  npon  this  principle,  and  explain  their  gen- 
eral significance.  The  actual  interpretation  of  the  results  given 
by  the  tests  involves  so  many  interdependent  factors  and  the 
recognition  of  so  many  exceptions,  that  it  would  be  beside  our 
purpose  to  make  a  systematic  statement  of  the  rules  of  auditory 
diagnosis.  That  belongs  to  the  science  of  otology.  The  tests 
we  shall  describe  are  Weber's,  Rinne's,  Gell6's  and 
Schwabach's. 

A.  IVeber^s  Test,  E.  H.  Weber  discovered  that  if  a  vibrat- 
ing tuning  fork  is  placed  upon  the  median  line  of  the  skull, 
while  one  ear  is  closed,  as  by  the  finger,  the  sound  is  localized 
in  the  closed  ear.*  If  there  is  an  obstruction  in  the  middle  ear, 
the  sound  of  the  fork  is  similarly  localized  in  the  obstructed  ear. 
This  localization  of  sound  in  the  ear  which  is  stopped  is  ex- 
plained as  due  (i)  to  increased  resonance  of  the  outer  aural 
passages  (Weber) ;  (2)  to  transfer  of  vibrations  from  the  skull 
bone  to  the  air  of  the  meatus  where  they  are  reflected  by  the 
obstruction  upon  the  tympanic  membrane;  and  (3)  to  the  al- 
tered tension  of  this  membrane  and  the  ossicles  (Politzer).  The 
lateralization  with  middle  ear  diseases  is  explained  by  Bezold 
as  due  to  increased  rigidity  of  the  ossicles  and  their  ligaments, 
which  favors  the  transfer  of  vibrations  fix>m  the  bones  of  the 
skull  to  the  ossicles.  This  rigidity  interferes,  at  the  same  time, 
with  the  delicate  equipoise  of  the  sound-conducting  apparatus 
and  hinders  the  usual  passage  of  sound  vibrations  by  way  of 
air-conduction  and  the  tympanic  membrane.  The  method  or- 
dinarily employed  consists,  as  stated,  in  placing  a  fork  on  the 
median  line  of  the  skull  and  observing  whether  the  sound  is 
localized  in  one  ear.  The  general  interpretation  of  results  is  as 
follows:  With  but  one  ear  affected,  the  localization  of  sound 
in  it  points  almost  unmistakably  to  an  obstruction  in  the  sound- 
conducting  apparatus;  in  disturbance  affecting  both  ears,  but 
unequally,  localization  in  the  more  seriously  affected  ear  points 
to  the  same  conclusion.  On  the  contrary,  localization  of  sound 
in  the  normal  or  less  affected  ear  is  of  slight  significance  unless 
supported  by  other  diagnostic  evidences.  Bezold  recommends 
the  use  of  the  unweighted  a^-fork  for  this  and  the  other  tests 
with  bone-conduction. 

B.  Rinne*s  Test.  This  test  compares  directly  the  difference 
in  ringing-off  time  for  air  and  bone  conduction.'  The  fork  is 
set  with  the  base  on  the  mastoid  process  and  allowed  to  ring- 

^See  Bezold,  op,  cit..  44  ff.,  for  a  •tatement  of  theories  of  bone  and 
air-condnction. 

*De  Pulsu,  Auditu  et  Tactu,  1834. 

^BeitrSge  zur  Pkys.d.menschL  Ohres^  Prager^  Vierteljahrsschri/tt 
i,  1855,  71;  ii,  45,  155. 
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off;  it  is  then  transferred  immediately  to  a  position  before  the 
ear,  where,  if  the  ear  be  normal,  it  again  becomes  audible  and 
continues  so  for  some  time.  In  such  a  case,  the  test  is  said  to 
fall  out  positively  (Rinne+,  the  normal  result);  and  the  result 
is  expressed  by  the  temporal  excess  of  air-conduction  over  bone. 
If  the  contrary  condition  is  true,  and  bone-conduction  is  better 
than  air,  the  test  is  performed  in  the  reverse  order,  first  with 
air  and  then  with  bone-conduction,  and  the  temporal  excess  is 
measured  as  before.  In  this  case,  the  test  falls  out  * 'nega- 
tively" (Rinne — ,  defective).  The  normal  result  with  the  a*- 
fork  is  positive  30  seconds,  i.  e,,  air-conduction  lasts  30  seconds 
longer  than  bone  (under  Bezold's  conditions,  of  course).  The 
normal  excess  becomes  less  in  old  age.^  With  both  ears  af- 
fected by  disease,  and  the  acuity  of  the  two  ears  not  widely 
different,  negative  Rinne  indicates  a  disturbance  of  the  sound- 
conducting  apparatus.  With  one  ear  diseased,  the  negative 
result  may  occur,  though  the  conducting  apparatus  be  intact. 
A  normal,  or  nearly  normal,  positive  Rinne,  when  hearing 
acuity  is  considerably  reduced,  taken  with  other  diagnostic  in- 
dications, excludes  any  affection  of  the  conducting  apparatus.^ 

C.  GelWs  Test}  A  vibrating  fork  is  placed  on  the  skull 
while  the  pressure  of  air  against  the  tympanic  membrane  is  in- 
creased by  means  of  an  air-ball  fastened  to  a  tube,  or  Siegle's 
speculum.  In  a  normal  ear,  the  tone  is  decreased  in  intensity 
coincident  with  increased  pressure  against  the  tympanic  mem- 
brane; this  is  explained  as  due  ( i )  to  increased  pressure  in  the 
cochlea  by  reason  of  forcing  the  ossicles  inward,  and  (2)  to 
changed  conditions  in  the  sound-conducting  apparatus.  If 
there  is  an  obstruction  in  the  conduction-apparatus,  there  is  no 
decrease  in  the  intensity  of  the  tone  heard;  on  the  contrary,  if 
the  conduction-apparatus  is  intact,  and  the  cochlea  affected, 
there  is  the  decrease  in  intensity  noted  in  normal  ears.  This  is 
Gell6*s  general  rule;  but  in  actual  use,  as  with  all  these  tests, 
many  complicating  factors  must  be  taken  into  account.  The 
test  has  practical  difficulties,  too,  in  the  quick  dying-off  of  the 
tone;  and  the  unreliable  statements  of  patients  regarding 
changes  in  its  intensity.  It  is  chiefly  employed  in  cases  of 
severe  disturbances  of  hearing,  where  other  methods  do  not 
give  definite  results.  (Politzer,  p.  126.) 

D.  Schwabach's  Test,     This  test  compares  directly  bone- 
conduction  for  the  diseased  ear  with  that  of  a  normal  ear.     A 

^  Bone-cond action  does  not  decrease  absolutely  in  old  age,  bnt  runs 
parallel  with  the  decrease  in  acuity  of  audition.    Bezold:  op,  cit,,  166. 

^Reference  must  be  had  to  Bezold,  op.  cit.,  55-122,  especially  p.  116, 
and  to  Politzer,  op,  cit.,  124-5,  for  complete  statements  of  the  interpre- 
tation to  be  given  results. 

«  Precis  des  maladies  de  Voreille,  Paris,  1885,  339-40. 
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sounding  fork  is  placed  on  the  mastoid  process  of  the  ear  to  he 
examined,  and  when  it  is  no  longer  heard,  it  is  transferred  to 
the  mastoid  process  of  the  examiner's  normal  ear,  and  the  ex- 
cess time  noted;  or,  if  necessary,  the  procedure  is  reversed,  and 
the  excess  for  the  diseased  ear  measured.  In  the  first  case,  the 
diseased  ear  has  sub-normal  bone-conduction;  in  the  latter, 
super-normal.  The  general  principle  for  interpreting  results  is 
that  disease  of  the  external  or  middle  ear  is  accompanied  with 
super-normal  (prolonged)  bone-conduction;  and  disease  of  the 
internal  ear,  with  sub-normal  (shortened)  bone-conduction. 
The  test  is  not  valid  by  itself.  Super-normal  Schwabach  with 
negative  Rinne,  however,  indicates  an  obstruction  in  the  sound- 
conducting  apparatus;  sub-normal  Schwabach  with  positive 
Rinne  and  high-grade  deafness  for  speech  indicates  a  cochlear 
disease.  Schwabach's  test  is  not  reliable  with  one-sided  affec- 
tion of  hearing,  or  with  double-sided  disease  in  which  there  is 
much  difference  in  the  degree  of  disturbance  on  the  two  sides.  ^ 

Gbnbrai*  Summary. 

The  chief  problems  of  the  paper*  may  be  summarized  as 
follows: 

I.  The  definition  of  mental  tests  in  general  and  their  rela- 
tion to  experimental  psychology.  The  position  was  taken  that 
there  is  a  very  clear  distinction  between  tests  and  psychologi- 
cal experiments  proper,  in  that  tests  are  rapid,  approximate 
measurements  applied  to  miscellaneous  persons  for  practical 
purposes;  while  psychological  measurements  are  made  with  re- 
fined methods,  on  practised  observers,  for  scientific  ends.  A 
psychology  of  individual  variations  will  doubtless  be  developed, 
but  it  will  depend,  the  writer  believes,  on  investigations  of  the 
latter  rather  than  of  the  former  sort. 

II.  The  literature  of  mental  tests.  The  movement  was 
found  to  have  arisen  in  Galton's  anthropometric  measurements. 
A  psychological  trend  was  imparted  to  it  by  Cattell,  Jastrow, 
and  the  Committee  of  the  American  Psychological  Associa- 
tion, so  that  mental  tests  and  statistical  manipulation  of  the 
results  of  measurements  came  to  be  regarded  as  a  new  and 
promising  method  of  psychological  investigation.  This,  the 
writer  holds  is  a  wrong  conception.  Titdiener's  article  of 
1893  called  attention  to  the  real  separation  of  psychology  and 
mental  tests.  The  distinction  which  he  made  has  come  gradu- 
ally to  be  accepted.  This  paper  urges  explicit  recognition  of 
the  distinction,  and  acknowledgment  that  mental  tests  are  not 

iPolitzer:  op,  cii,^  121. 

^  The  first  part  of  the  paper,  Chs.  I-III,  appeared  in  \3aSA  Journal  for 
Jan.,  1904. 
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a  part  of  psychology,  but,  as  has  long  ago  been  said,  are  properly 
mental  anthropometry.  Such  a  distinction  ascribes  to  tests 
only  practical  extra-psychological  ends,  and  this  is  the  stand- 
point taken  by  the  present  writer.  The  problem  in  hand 
becomes  then,  the  description  of  anthropometric  tests  of  audi- 
tion. The  problem  naturally  falls  into  two  parts,  general  hear- 
ing tests  and  tests  of  musical  capacity.  To  these,  diagnostic 
tests  were  added  to  make  a  complete  treatment  of  the  subject. 

III.  General  hearing  tests  were  treated  in  two  parts:  (A) 
Speech  tests,  in  which,  after  an  examination  of  the  problem, 
whisper-tests,  employing  series  of  number- words,  were  selected 
as  the  most  feasible,  and  an  improved  method  of  testing  was 
suggested;  and  (B)  tests  employing  mechanical  sounds,  the 
watch,  acoumeler,  audiometer,  and  forks.  With  the  latter 
division  were  considered  tests  to  determine  the  lower  and  upper 
limits  of  tonal  audibility.  In  general,  acuity  of  hearing 
should  be  measured  by  speech  tests,  though  mechanical  tests 
form  a  possible  substitute  when  convenience  requires  their  use. 
In  the  appendix  to  this  section,  there  are  presented  the  results 
of  experiments  in  the  use  of  speech  in  auditory  testing.  The 
traditional  method  of  extreme  range  in  speech  tests  is  shown 
to  be  unreliable,  and  a  new  method  of  degree  of  accuracy  is 
proposed. 

IV.  Tests  of  musical  capacity.  Musical  perception  is  too 
complicated  to  be  tested  directly  as  a  unitary  experience.  Sev- 
eral sub-factors,  however,  were  found  to  admit  the  application 
of  tests:  I.  Pitch  discrimination,  measured  by  the  adjustable 
pitch  pipe,  forks,  or  roughly,  by  the  piano;  II.  Simultaneous 
tonal  combinations;  III.  Rhythm  and  phrasing;  IV.  The 
affective  reaction  upon  music;  V.  Miscellaneous  methods,  in- 
cluding a  series  of  questions.  The  results  of  tests  upon  all 
these  factors,  taken  together,  give  a  basis  for  an  approximate 
judgment  of  musical  capacity. 

V.  Diagnostic  tests.  This  section  treated  tests  used  in  oto- 
logical  practice  to  localize  and  identify  aural  disturbances  and 
diseases.  The  tests  considered  include  :  I.  Diagnostic  speech 
tests.  II.  Tests  for  integrity  of  tonal  scale;  III.  Deafness;  IV. 
Pitch  difference  between  the  two  ears;  V.  Special  tests  devised 
by  Weber,  Rinne,  Gell6,  and  Schwabach. 

It  is  unnecessary  to  say  that  most  of  the  diagnostic  tests  are 
of  significance  to  the  practising  aurist  alone.  The  tests  of 
general  practical  value  which  have  been  stated  are  those  of 
Chapters  III  and  IV,  anthropometric  in  nature,  measuring  the 
two  important  auditory  functions,  perception  of  speech  and 
perception  of  music.  These  two  sets  of  tests  are  submitted  as 
contributions  to  what  the  writer  believes  should  be  termed  men- 
tal anthropometry. 
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XVIII.    Counting  and  Adding. 

By  L.  D.  Arnett,  Late  Fellow  in  Psychology. 


The  simple  arithmetical  processes  offer  an  attractive  field  for 
psychological  study,  not  only  because  they  form  a  definite  group 
of  highly  developed  and  characteristically  human  mental  ac- 
tivities, but,  also,  because  a  clear  understanding  of  them  might 
be  expected  to  throw  light  upon  a  branch  of  education  to  which 
many  weary  hours  are  devoted.  The  aim  of  the  present  study 
is  to  examine  some  aspects  of  two  of  these  processes,  as  they 
exist  in  the  minds  of  educated  adults. 

I. 

Counting. 

The  most  fundamental  of  all  the  arithmetical  processes  both 
mathematically  and  psychologically  is  counting.  This  has 
been  described  by  Hall  and  Jastrow  as  **the  matching,  or  pair- 
ing, or  approximative  synchronization  of  the  terms  of  two  series 
of  events  in  consciousness.'**  These  two  series  are  the  series 
of  number  names  and  the  series  of  objects  to  be  counted.  In 
order  that  counting  may  begin  it  is  necessary  that  the  series  of 
number  names  shall  first  be  well  established  mentally — in  fact 
shall  have  become  actually  automatic,  so  that  when  once  started 
it  may  be  trusted  to  run  off  of  itself,  leaving  the  attention  free 
to  supervise  the  pairing  of  the  terms  in  this  series  with  those 
in  the  other.  It  is  therefore  natural  that  a  child  in  learning  to 
count  first  masters  the  number  names  as  a  purely  linguistic 
feat  and  only  later  comes  to  apply  them  in  actual  enumera- 
tion.*   The  series  of  number  names  once  mastered,  the  child 

^  Hall  and  Jastrow:  Studies  of  Rhythm,  Mind,  XI,  1886,  55-62. 

^This  suffers  an  exception  in  the  case  of  the  numbers  one,  two  and 
three,  the  groups  corresponding  to  which  are  so  early  and  so  easily 
discriminated  that  the  names  for  them  may  be  learned  like  the  names 
of  things;  and  the  ability  to  count  objects  within  that  range  may  thus 
come  at  practically  the  same  time  as  the  mastery  of  the  number  names. 
A  little  girl  of  five  years  to  whom  the  writer  gave  a  number  of  les- 
sons in  counting  knew  at  that  age,  without  any  specific  instruction, 
the  number  names  one,  two,  three,  four,  five,  eight  and  nine.  She 
could  count  three  objects  correctly  and  sometimes  four,  but  could  do 
nothing  beyond  this. 
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is  in  a  position  to  learn,  and  gradually  to  associate  with  each 
number  name,  the  special  qualities  of  the  group  to  which  it 
corresponds;  so  that,  for  example,  '*nine''  shall  upon  occasion 
mean  (or  be  associated  with)  three  times  three,  or  four  plus 
five,  or  the  square  root  of  eighty-one,  or  any  of  the  other  re- 
lations in  which  it  may  occur. 

In  educated  adults  the  number  series  has,  of  course,  long 
passed  the  learning  stage  and  become  extremely  automatic, 
and  the  readiest  point  for  study  of  it  is  in  its  application  under 
various  conditions.  Two  such  have  been  especially  regarded 
in  this  study:  (i)  the  counting  of  groups  of  visible  objects  at 
different  distances  from  the  eye,  and  (2)  the  counting  of  series 
of  irregularly  recurring  clicks.^ 

In  general  it  may  be  expected  that  anything  that  interferes 
with  the  equable  succession  of  either  the  inner  or  the  outer 
series,  or  that  interferes  with  their  co-ordination  will  be  a  hind- 
rance to  counting.  In  the  first  of  the  cases  to  be  considered 
the  trouble  lay  chiefly  in  the  outer  series,  in  the  second  in  the 
habitual  uniformity  of  the  inner  series. 

The  Counting  of  Visual  Objects,  The  objects  to  be  counted 
were  small  labels,  colored  black,  one-half  by  three-fourths  of 
an  inch  in  size  and  one  inch  apart,  and  were  placed  in  a  hori- 
zontal row  on  a  level  with  the  eye  of  the  observer.  They  were 
counted  first  singly,  from  left  to  right,  then  from  right  to  left, 
then  in  groups  of  twos,  threes,  fours  and  fives,  from  left  to 
right  and  from  right  to  left  as  before.  The  distances  at  which 
the  observer  was  stationed  were,  in  different  series,  nine,  fif- 
teen, twenty-four  and  thirty-six  feet.  Two  observers  worked 
at  the  experiments,  their  task  being  not  only  to  do  the  count- 
ing but  also  to  note  what  might  be  discoverable  with  regard  to 
the  psycho-physiology  of  the  process.  The  number  of  labels 
counted  each  time  was  about  thirty,  the  observer  never  know- 
ing the  exact  number  beforehand. 

It  was  observed  in  the  counting,  as  might  be  expected,  that 
the  members  of  the  number  series  were  usually  spoken,  if  not 
aloud,  at  least  mentally,  as  the  eye  came  to  rest  on  one  label 
(or  group  of  labels)  after  another,  the  sudden  stop  and  some 
slight  muscular  emphasis  bringing  the  co-ordination  to  con- 
sciousness. 

The  counting  of  a  series  of  small  black  labels  arranged  as  in 
this  case  against  a  smooth  light  background,  with  no  points  of 
orientation  except  the  spots  themselves,  brings  into  relief  every 
method  and  device  of  the  organism  to  keep  the  place  as  the  eye 
passes  along  the  line.  One  observer  for  example  found  himself 
taking  notice  of  marks  in  the  wainscoting  three  feet  below  the 


^  This  sort  of  counting  was  suggested  by  Binet  and  Henri  as  a 
:tention.    L* Annie  psychologtque^  II,  1895,  446. 
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labels  as  points  of  orientation.  At  a  distance  of  nine  feet  the 
labels  could  be  counted  with  ease  and  certainty;  at  fifteen  feet 
there  was  some  difficulty  which  was  increased  still  further  at 
the  greater  distances.  At  thirty-six  feet  there  was  a  tendency 
to  pass  beyond  the  label  desired,  and  this  became  a  fruitful 
source  of  errors  in  the  count.  Another  source  of  error  was  the 
involuntary  wink. 

An  interesting  practical  question  is  that  of  the  most  economi- 
cal manner  of  counting.  Counting  by  twos  was  felt  to  be  a 
little  more  difficult  than  counting  by  ones,  but  the  time  of 
counting  a  given  total  of  labels  was,  of  course,  decidedly  les- 
sened. The  angular  motion  of  the  eyes  was  twice  as  great, 
and  thus  more  clearly  conscious,  but  more  care  was  required  to 
keep  the  place  accurately,  and  upon  this  depends  the  counter's 
feeling  of  confidence  in  the  accuracy  of  his  count.  Counting 
by  threes  is  for  the  same  reason  more  difficult  than  by  twos. 
In  counting  by  fours  the  observer  usually  found  himself  tak- 
ing two  twos,  and  in  counting  by  fives  a  two  and  a  three. 
The  following  little  table,  giving  the  results  for  one  of  the  ob- 
servers, based  upon  total  counts  of  from  1,200  to  2,500  for  each 
distance,  shows  that  the  time  for  counting  a  given  total  de- 
creases as  the  size  of  the  group  increases,  but  less  rapidly; 
while  the  accuracy  is  greatest  in  the  double  and  quadruple 
group.  As  accuracy  is  usually  the  chief  desideratum  in  count- 
ing, the  count  by  twos  would  seem  preferable  under  circum- 
stances similar  to  those  of  these  experiments. 


Counting  by 

Ayerage 

time  in 

seconds 

Average  of  errors 

ones 

20.4 

5.0 

twos 

14.0 

2.0 

threes 

".5 

3.8 

fours 

10.7 

2-3 

fives 

9.6 

3.5 

The  results  for  the  second  observer  agree  fully  with  these. 
A  greater  degree  of  certairily  was  felt  in  counting  from  right 
to  left  than  in  the  reverse  direction,  but  the  reason  of  this  was 
not  discovered. 

The  Counting  of  an  Irregular  Series  of  Clicks.  The  appara- 
tus for  providing  these  clicks  consisted  of  two  pendulums  of 
slightly  different  rate  arranged  with  mercury  contacts  at  the 
central  points  of  their  arcs.  These  were  so  wired  that  the  tran- 
sit of  either  pendulum  across  its  drop  of  mercury  caused  the 
armature  of  a  small  electro-magnet  to  strike  against  its  cores 
with  a  single  sharp  click  while  the  sound  of  the  back  stroke 
was,  t^  suitable  means,  eliminated.  The  movements  of  the 
armature  were  inscribed  at  the  same  time  upon  a  revolving 
drum  and  thus  objectively  recorded.     When  both  the  pendu- 
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lams  were  set  in  motion  at  the  same  time  they  produced  a  set 
of  clicks  separated  ;by  intervals  of  varying  length,  the  whole 
set  recurring,  after  a  number  of  seconds,  according  to  a  fixed 
system.  The  rate  of  the  pendulums  was  such  that,  if  the  clicks 
had  occurred  at  equal  intervals,  the  counting  would  have  been 
extremely  easy. 

The  task  of  the  observer  was  to  count  the  clicks  to  the  best 
of  his  ability.  This  he  did  silently  and  without  seeing  the 
pendulums  or  the  recording  stylus.  Practice  was  continued 
until  he  could  count  with  such  a  degree  of  certainty  that,  if  he 
made  an  error,  he  could  tell  just  where  it  occurred  and  explain 
the  cause.  The  difficulty  lay  in  co-ordinating  the  inner  series 
of  number  names,  which  has  a  simple  and  uniform  advance, 
with  the  procession  clicks  which  were  now  crowded  close  to- 
gether in  pairs  and  now  single  and  more  widely  separated. 
About  thirty  clicks  were  counted  in  each  group,  the  ot^rvers, 
of  course,  being  ignorant  of  the  actual  number  given.  Usually 
from  fifeeen  to  seventeen  groups  were  counted  at  a  sitting. 
Four  gentlemen,  students  in  the  University,  served  as  subjects. 
They  usually  made  many  errors  at  first,  but  after  five  or  six 
days  felt  certain  of  their  counts  and  were  justified  by  the 
record.  Co-ordinating  two  such  series  involves  either  the  com- 
plete giving  up  the  serial  character  of  the  inner  series  or  the 
remodeling  of  its  rhythm  to  fit  such  as  may  be  found  in  the 
outer  series.  Learning  to  count  successfully  meant,  on  the  sub- 
jects' part,  learning  to  hold  themselves  securely  in  readiness 
to  record  (i,  e,,  to  count)  instantly  the  one  click  or  two 
clicks  as  they  occurred,  and  then  to  be  ready  for  the  next. 
After  some  experience  the  observer  mastered  the  nature  of  the 
recurrences  in  the  series  of  clicks  and  knew  pretty  well  when 
to  expect  either  one  click  or  a  pair. 

The  point  of  chief  interest  in  this  experiment  is  the  emphasis 
which  it  places  upon  the  simply  rhythmic  character  of  the 
automatic  inner  series.  The  counting  automatism,  like  all 
others,  tends  naturally  toward  a  uniform  periodicity,  and  special 
training  is  necessary  for  the  acquirement  of  any  other.  This 
training  in  the  case  of  counting  is  training  of  the  mechanisms 
of  inner  speech,  and  is  no  doubt  largely  motor. 

Counting  in  General,  The  psychical  counting  mechanism  is 
in  its  operation  essentially  like  the  common  mechanical  counters 
in  use  in  laboratories  and  elsewhere.  It  is  so  arranged  that 
with  a  proper  succession  of  (generally)  like  excitations  to 
action  it  will  bring  forth  its  characteristic  series  of  numerical 
symbols — the  series  of  number  names  in  inner  or  outer  speech. 
In  the  excitations  that  cause  it  to  operate  an  important  ele- 
ment, if  not  the  chief  one,  is  voluntary  movement,  which  serves 
as  a  signal  for  its  action,  or  possibly  in  some  cases,  causes  the 
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latter  by  a  direct  overflow  of  energy  into  the  speech  centre. 
The  importance  of  this  factor  is  evident  in  the  need  of  special 
fixation  of  the  eyes  in  visual  counting,  and  of  accommodating 
the  rhythms  in  counting  clicks.  It  is  evident  also  in  the  in- 
clination to  touch  with  the  finger  actual  objects  to  be  counted 
or  tell  them  oflF  on  the  fingers,  or  by  pencil  strokes,  or  in  some 
other  way,  in  ordinary  counting.  Indeed  it  may  be  questioned 
whether  counting  would  be  possible  at  all  without  at  least  some 
trace  of  voluntary  movement  to  put  the  psychophysic  mechan- 
ism in  operation.  It  is  certain  that  counting  would  be  im- 
mensely more  difficult  and  carry  with  it  less  confidence  of 
accuracy. 

II. 

Adding. 

I  have  sought  to  get  light  upon  the  process  of  adding  in  two 
ways;  first  by  getting  a  number  of  gentlemen  to  add  columns 
of  figures  for  me  that  I  might  study  their  methods  of  adding 
both  objectively  and  by  the  aid  of  their  introspections,  and  sec- 
ondly, by  accurately  timing  the  addition  of  certain  pairs  of  num- 
bers in  the  case  of  myself  and  another  subject. 

On  the  Adding  0/ Columns  of  Figures,  In  this  first  group  of  ^  Pu^m^^ 
tests  eight  gentlemen  assisted  me,  with  one  exception  students 
in  Clark  University,  though  not  of  the  mathematical  depart- 
ment. Each  usually  added  for  an  hour  at  a  time  with  a  few 
minutes  pause  at  the  end  of  the  first  half  hour.  The  figures 
to  be  added  were  presented  in  columns  of  twenty-seven  figures 
each,  fifteen  columns  to  a  sheet.  The  adding  was  done  aloud 
and  the  partial  sums  were  set  down  by  the  experimenter  (gen- 
erally myself)  as  fast  as  they  were  announced  by  the  sub- 
ject. At  the  end  of  each  column  both  subject  and  experimenter 
went  over  together  the  series  of  sums  and  the  subject  explained 
any  peculiarities  of  the  results.  In  this  way  nearly  200  col- 
umns were  added. 

The  most  striking  feature  of  the  experiment  was  the  variety  i  ^ 
of  procedure  in  adding.  Some  of  the  subjects,  and  these  were 
probably  among  the  most  rapid  and  least  liable  to  error,  simply 
added  digit  to  digit  all  the  way  up  the  column,  rarely  if  ever 
going  out  of  their  way  to  form  combinations  of  the  figures  lying 
just  ahead  before  adding  them  to  the  sum  already  reached. 
Others,  on  the  contrary,  rarely  missed  an  opportunity  to  assist 
themselves  in  this  way.  As  an  example  of  the  methods,  I 
may  cite  the  work  of  subjects  C  and  E,  which  is  typical  of  the 
extreme  types. 

C  added  810  digits  and  announced  519  results.  During  the 
adding. he  used  213  combinations,  171  of  which  were  of  two 
digits,  and  42  were  of  three,  with  an  occasional  one  of  four 
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digits  where  they  were  small.     The  combinations  used  were  as 
follows: 


Digits  grouped 
to  form 

3 

4 

5 
6 

7 
8 

9 


No.  of  times. 

4 
6 

i8 

lO 
ID 

i6 

21 


Digits  grouped 
to  form 


lO 
II 
12 

13 

15 


No.  of  times. 

36 
18 
27 

13 

9 
4 


As  to  the  number  of  each,  there  were  8(5+7)  combinations; 
6(2+8);  6(3+2);  6(4+1);  5(8+4);  5(4+7),etc.  This  shows 
in  some  measure  the  relative  frequency  of  grouping  certain 
digits. 

E  added  840  digits  and  announced  the  same  number  of  re- 
sults. He  named  the  first  digit  and  added  each  digit  separately 
and  was  so  rapid  in  announcing  his  partial  sums  that  it  was 
difficult  for  the  experimenter  to  record  them. 

The  combined  results  for  all  the  subjects  were  as  follows: 
Of  the  5,295  digits  added,  2,975  w^c  added  singly  and  974 
combinations  were  used.  Of  the  latter,  914  were  of  two  figures 
and  60,  of  three  or  more  figures.  Of  the  frequency  with  which 
the  groups  were  used,  the  following  table  is  a  representation: 

20.9%  were  groups  the  sums  of  which  equaled  10. 


13-6% 
10.4% 

9.5% 
9.4% 
8.4% 
8.3% 

5.9% 
.etc. 


<  t 


«« 


i< 


<i 


(( 


n 


l< 


<< 


<i 


l< 


<( 


•  ( 


i< 


i( 


<  ( 


«i 


<i 


<< 


(I 


It 


i« 


l< 


<( 


«< 


(< 


•  « 


(i 


<< 


9 

5 
8 

II 

7 
6 

12 

etc 


As  shown  above,  the  number  decreases  as  the  interval  in- 
creases, either  way,  from  ten;  five,  possibly  because  of  its  place 
in  the  decimal  system,  is  an  exception. 

The  tendency  in  grouping  seems  to  be  to  add  primarily  by 
tens,  then  to  add  by  nines  which  is  ten  less  one.  The  com- 
binations that  form  eleven  and  eight  appeared  in  the  adding 
with  nearly  the  same  frequency.  The  subjects  report  that  eight 
is  often  added  as  ten  less  two,  and  that  eleven  is  nearly  always 
added  as  ten  plus  one. 

The  cause  of  such  errors  as  were  made  seemed  to  lie  very 
frequently  in  the  influence  of  some  preceding  figure  still  delay- 
ing in  the  mind.     Bergerstein^  in  his  studies  of  Vienna  school 


^  Zeitschri/t/Ur  Schulgesundheitspflege,  Vol.  IV,  pp.  556-560. 
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children,  found  this  to  be  one  of  the  most  common  causes  of 
error,  both  in  addition  and  multiplication.  Sometimes  the  tens 
were  not  carried  or  were  carried  too  far.  Excessive  combina-  ./ 
tion  of  the  numbers  seemed  to  involve  error,  in  that  too  much 
was  carried  in  mind  to  allow  of  clear  holding  of  all  the  ele- 
ments. 

When  uncertain,  the  subjects  often  tried  to  verify  their  re- 
sults as  they  went  along.  The  only  means  of  verification  used, 
except  that  of  re-adding,  was  manipulation  of  the  digital  com- 
binations. When  there  was  doubt,  for  example  in  combinations 
such  as  374~6>  the  poor  adders  would  take  three  from  the  six 
and  combine  it  with  the  37  to  make  40  and  then  add  the  three; 
and  in  some  cases  they  even  counted  by  units.  The  more  pro- 
ficient ones  would  in  such  a  case  refer  to  the  digital  combina- 
tion 7  H~  ^>  ^^^  getting  the  result  as  thirteen,  would  carry  the 
ten  almost  mechanically.  But  no  hard  and  fast  line  of  distinc- 
tion can  be  drawn,  for  at  times  the  best  adders  would  break  up 
the  numbers,  and  the  poor  ones  would  refer  to  the  digital  com- 
binations, though  they  could  not  always  recall  them. 

The  unanimous  opinion  was  that  it  is  more  difficult  to  make 
large  than  small  steps  in  the  adding,  i,  e.,  to  add  the  larger 
digits.  Further  evidence  of  this  appears  in  the  fact  that  when 
the  subject  was  not  feeling  well,  or  otherwise  was  not  in  the 
best  condition  for  adding,  he  made  fewer  combinations,  sought 
only  the  easier  ones,  and  if  there  was  any  inclination  to  count, 
to  separate  numbers,  or  to  take  them  out  of  their  natural  order; 
all  these  devices  were  resorted  to.  The  reference  to  the  digi- 
tal combinations  was  most  frequently  in  visual  terms.  One 
subject  said  that  he  could  *'see  the  work  within  three  or  four 
feet  in  front  of  him. "  The  tactual  and  motor  senses  as  aids  in 
combining  have  probably  a  deeper  meaning,  but  are  less  readily 
observed  in  rapid  work,  except  as  the  hand  or  pencil  is  used  to 
keep  the  place  which  is  perhaps  itself  an  assistance. 

Another  subject,  a  high  school  student,  a  poor  adder,  would  ^ 
seek  every  opportunity  to  sepsy;ate  the  numbers  and  make  easy 
combinations,  and  where  the  numbers  were  small  they  were 
added  as  units.  The  gentlemen  that  made  few  combinations 
would  most  frequently  take  numbers  out  of  their  order  to  facili- 
tate easy  combinations.  The  seemingly  mechanical  process  of 
the  rapid  adders  would  lead  them  to  forget  their  exact  position 
with  relation  to  the  tens,  thus  making  them  liable  to  err.  Ex- 
cessive grouping  of  numbers  is  a  loss  of  time  in  some  cases,  as 
it  causes  a  hesitancy  in  adding,  time  being  also  required  to  de- 
cide what  groups  are  best  to  make.  But  on  the  whole  the 
results  would  seem  to  indicate  that  the  subject  who  can  use  a  i  ^ 
few  combinations  judiciously  has  the  advantage  in  the  process.    ' 

Prom  observation  in  this  work  it  would  seem  that  the  trained 
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apprehension  of  the  sum  of  two  digits  is  a  process  not  nnlike  ' 
the  recognition  of  the  proper  pronunciation  of  a  word.  When 
we  see  a  word,  we  rarely  think  of  the  sounds  of  which  it  is 
composed,  but  grasp  it  as  a  whole.  To  produce  a  similar 
degree  of  proficiency  should  be  the  aim  of  the  teacher  of  ele- 
mentary arithmetic. 

On  the  Rate  of  Adding  Certain  Combinatians  of  Digits,  In 
this  section  the  writer  ventures  to  present  the  somewhat  mea- 
gre results  of  a  chronoscopic  study  of  certain  special  additions. 
Incidentally  determinations  were  also  made  of  the  reading 
time  for  the  single  numbers  from  o  to  12.  Both  series  of 
experiments  were  made  in  the  usual  way  with  the  Hipp 
chronoscope  and  mouth  key.  The  numbers  (about  three-quar- 
ters of  an  inch  high)  were  displayed  at  the  instant  of  start- 
ing the  chronoscope  by  means  of  a  Cattell  fall-chronometer 
used  as  a  falling  screen.  The  uniformity  of  the  chronoscope 
was  tested  at  the  beginning  and  end  of  each  sitting  by  means 
of  a  large  regulating  pendulum;  and  of  the  subject's  reactions 
only  such  were  preserved  in  the  protocol  as  at  the  time  satisfied 
both  subject  and  experimenter  as  having  been  made  under 
standard  conditions  both  internal  and  external.^ 

Two  subjects  (A  and  B)  participated  in  the  reading  experi- 
ment and  furnished  an  average  of  twelve  records  each  for  each 
of  the  thirteen  numbers  read.  The  times  for  reading  these 
numbers  range,  for  A  from  2810-  to  3800-,  and  for  B  from  2550- 
to  286<r,  and  give  the  following  orders  of  quickness  in  reading: 

ForA:  o,     8,     i,     10,     2,     11,     7,     3,     12,     9,     5,     4,     6. 
"    B:  8,     4,     3,       2,     I,       o,     5,   ID,     II,     6,  12,     7,     9. 

If  we  separate  each  of  these  series  into  a  quicker  and  a  slower 
half  (above  and  below  the  median  term — 7  for  A  and  5  for  B) 
the  following  points  of  agreement  maybe  noted  :  First,  o,  i,  2, 
and  8  for  both  subjects  come  before  the  median  (/.  e,y  are 
quickly  read),  while  6,  9,  and  12  follow  the  median  and  are 
slowly  read.  The  medians  themselves  (7  for  A  and  5  for  B) 
belong,  each  in  the  case  of  the  other  subject,  to  the  slower 
group  and  may  well  be  classed  with  the  slower  numbers.  The 
remaining  numbers  3,  4,  10,  and  11,  show  diflFerent  results  with 
the  two  subjects  and  must  be  left  doubtful.  There  is  of  course 
little  probability  that  these  differences  are  due  to  differences  in 
the  ease  of  recognition  of  the  individual  number  symbols  or  to 
differences  in  the  facility  of  the  associative  processes  between 
the  symbol  and  its  name.  A  much  more  likely  cause  is  to  be 
found  in  a  varying  diflSculty  of  enunciation  or  in  the  way  in 

^  The  chronoscope  values  have  not  been  reduced  to  absolute  time 
values  as  the  chief  interest  in  the  determinations  is  relative. 
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which  the  mouth-key  operated  in  case  of  the  different  move- 
ments required  in  speaking  the  different  names. 

The  tests  on  adding  followed  those  on  the  reading  of  num- 
bers. Subject  A  added  the  combinations  found  in  the  tables  of 
2's,  3's,  7's,  and  8's  from  o  to  12  complete  (24-0,  2-|-i,  2+2 
....  24-12,  3+0,  3+1.  34-2  ....  34-12,  etc.),  presented 
in  irregular  order  to  an  average  of  eleven  times  each.  B  added 
certain  selected  combinations  from  the  same  tables  to  an  aver- 
age of  ten  times  each.  A's  times  range  from  4790*  for  24-8  to 
6550-  for  84-12;  B's  times  from  3770-  for  84-io  to  8240-  for 
8-|-i2;butin  A's  case  nearly  four-fifths  of  the  times  fall  be- 
tween 479<r  and  5790-,  and  in  B*s  case  three-fourths  between 
4190-  and  5190-.  The  fact  that  the  range  of  variations  in  these 
adding- times  are  on  the  whole  so  little  greater  than  those  found 
for  the  simple  reading  of  numbers,  points  out  at  once  the  im- 
possibility of  making  determinations  on  the  relative  ease  of 
adding  the  different  combinations  of  numbers  without  very 
much  more  prolonged  and  careful  experimentation.  In  fact 
the  introspection  of  the  subjects  testified  that  in  many  cases 
the  sum  was  reached  by  an  association  which  seemed  practi- 
cally as  simple  as  that  of  reading  (2.  e.,  naming  the  number 
symbols),  and  one  therefore  in  which  specific  differences  in 
time  would  hardly  be  expected  to  appear.  It  is  interesting  to 
notice,  however,  that  the  characteristic  lengthening  of  the  time 
for  the  adding,  which  was  originally  the  more  complex  process, 
still  persists,  though  this  again  might  disappear  with  suffi- 
ciently prolonged  practice. 

One  or  two  relations  are  to  be  found  in  the  full  tables  with 
sufficient  definiteness  to  warrant  mention.  With  but  a  single 
exception  (19  cases  in  20)  it  seems  to  be  a  relatively  slow  pro- 
cess to  add  to  the  larger  numbers  9,  10,  11  and  12,  but  how 
much  of  this  is  associational,  and  how  much  to  be  credited  to 
difficult  enunciation  in  the  'teens  cannot  be  said.  In  seven 
cases  out  of  eight  it  seems  to  be  a  relatively  quick  process  to 
perform  additions  resulting  in  10, — but  **ten"  was  again  an 
easy  name  for  one  of  the  subjects  ^o  say.  The  sum  of  a  num- 
ber added  to  itself  was  often  more  quickly  announced  than  the 
median  combination  in  the  same  table — three  cases  out  of  four 
for  A,  and  two  out  of  four  for  B,  with  a  third  standing  next 
the  median  on  the  slower  side.  The  instance  of  failure  for  A 
was  34-3  for  which  he  was  continually  beset  to  announce  the 
product  instead  of  the  sum.  The  greater  ease  of  such  combi- 
nations was  repeatedly  noticed  in  A's  introspections. 

In  other  instances  the  dicta  of  introspection  were  little  or  not 
at  all  supported  by  the  chronoscope.  A  reported,  for  example, 
that  even  numbers  seemed  easier  to  add  than  odd  ones,  but  the 
tables  show  little  evidence  of  it.    Both  subjects  were  frequently 
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conscious  of  taking  the  figures  in  such  an  order  as  to  bring  the 
larger  digit  first  if  there  were  any  considerable  diflFerence  in 
size,  thus  8  and  3  were  added  by  preference  as  8+3  even  when 
presented  as  3+8,  but  the  tables  again  show  no  lengthen- 
ing of  the  time  to  correspond  to  such  a  re-arrangement.  In 
fact  one  cannot  but  ask  himself  whether  the  conscious  re- 
arrangement may  not  have  followed,  rather  than  preceded, 
the  announcing  of  the  sum — the  associative  reaction  having 
taken  on  a  characteristically  motor  form. 
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The  ability  to  learn  has  been  made  a  criterion  for  the  exist- 
ence of  consciousness.  And  in  these  instances  the  term  'learn- 
ing' is  used  in  the  individual  sense  but  may  include  hereditary 
maturation  of  functions  during  the  life  of  the  individual,  as  well 
as  the  functions  that  are  learned  in  the  narrower  sense.  The 
methods  of  the  acquisition  of  function  are  various,  and  not  all 
of  them  belong  to  the  individual.  It  may  be  profitable  to  men- 
tion at  least  what  from  the  present  point  of  view  may  be  called 
the  racial  method  of  learning.  Whether  the  evolution  of  animal 
organisms  takes  place  through  natural  selection  and  this  alone, 
or  by  other  means  as  well,  the  fact  that  an  evolution  has  and 
is  taking  place  with  most  animal  species  will  perhaps  not  be 
denied.  In  the  experience  of  a  species  with  nature  and  with 
itself,  like  that  of  the  individual  in  his  limited  environment, 
it  is  making  progress  in  the  ability  to  deal  with  that  environ- 
ment and  nature.  It  is  making  adaptations.  And  this  may, 
in  the  wide  sense,  be  called  learning.  It  has  indeed  by  some 
been  designated  by  the  term  'organic  memory. '  As  far  as  deal- 
ing with  the  problems  of  life  is  concerned  the  result  of  this  sort 
of  learning  is  for  the  individual  not  different  from  any  other 
sort.  The  individual  of  each  successive  generation,  in  a  very 
general  way,  finds  himself  better  able  to  cope  with  the  difficul- 
ties that  nature  presents  to  life  than  the  individual  of  the  pre- 
ceding generation.      And  this  is  the  function  of  individual 
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acquisitions.  It  is  an  improved  ability  to  do  and  to  live.  But, 
excluding  the  inheritance  of  acquired  characters  the  individual 
has  in  this  case  had  no  hand  in  this  progress.  Nature  has  pro- 
duced the  variations,  and  has  done  the  selecting  of  the  best 
by  killing  the  others.  Or,  if  we  choose  to  regard  the  varia- 
tions as  produced  by  the  individual,  the  latter  has  had  no  part 
in  their  production  through  any  influence  of  consciousness  or 
through  the  influence  of  those  of  his  activities  that  need  a 
schooling  for  their  perfection.  Consciousness  is  not  a  necessary 
factor  in  this  mode  of  progress,  nor  is  functional  activity.  It 
is  strictly  within  the  realm  of  hereditary  improvement.  In 
the  more  complex  and  highly  organized  nervous  system  of  man 
the  human  race  shows  the  results  of  a  schooling  from  nature  far 
in  advance  of  any  that  has  been  received  by  any  of  its  competi- 
tors. It  has  learned  to  react  to  its  environment  in  ways  that 
make  it  get  much  more  out  of  nature,  make  a  much  more 
extensive  use  of  it  than  lies  within  the  possibilities  of  any  other 
species.  The  greater  flexibility  of  the  human  nervous  system, 
its  greater  capacity  for  individual  acquisitions,  or  learning  in 
the  narrower  sense,  is  one  of  these  marks  of  superior  training 
in  Nature's  school.  But  in  the  prominence  of  this  fact,  the 
greater  educability  of  man,  we  are  apt  to  lose  sight  of  his  other 
superior  hereditarj'  endowments  which  are  equally  the  result  of  a 
natural  evolution.  And  when  we  contemplate  the  scope  and 
significance  of  what  a  man  can  learn  in  a  lifetime,  and  the  in- 
dividual differences  in  this  respect  where  the  natural  endow- 
ments have  been  more  or  less  equal,  we  are  still  more  apt  to 
forget  the  r61e  that  the  latter  are  playing.  Nature's  methods  in 
producing  these  results  have  been  slow,  and  the  ages  of  history 
required  in  making  man  make  it  seem  like  the  employment 
of  a  clumsy  procedure,  against  which  the  results  of  the  indi- 
vidual's education  appear  in  a  false  light,  and  a  light  which  is 
borrowed  at  that.  In  the  further  consideration  of  this  general 
topic  this  fact  should  be  constantly  borne  in  mind.  For  unless 
this  is  done  we  lose  sight  of  the  real  relations  between  the  vari- 
ous factors  that  enter  into  making  thb  human  mind  superior  in 
adaptability  and  in  the  ability  to  learn. 

We  may  turn  now  to  the  methods  of  learning,  when  the 
term  is  used  in  the  individual  sense.  How  can  the  individual 
make  acquisitions  that  are  useful  in  life  ?  As  was  stated  a  few 
moments  ago,  the  ability  to  learn  has  been  made  the  criterion 
for  consciousness.  'If  the  individual  cannot  learn  to  react  more 
profitably  to  stimuli  as  the  result  of  his  experience  we  have  no 
evidence  for  the  existence  of  a  conscious  life.  And  vice  versa, 
without  consciousness  the  individual  cannot  thus  profit  by  his 
experience.'  Before  accepting  this  assumption  we  should  at 
least  raise  the  question  of  the  possibility  of  the  individual's 
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ability  to  learn  where  consciousness  does  not  enter  as  a  factor. 
A  purely  neurological  adaptation  of  a  reaction  to  a  stimulus  is 
at  least  conceivable;  and  why  should  not  the  same  be  possible, 
also,  even  where  there  is  no  nervous  system?  A  physiological, 
or,  ultimately,  mechanical  explanation  alone  could  be  made  of 
such  a  phenomenon.  But  why  should  not  such  a  mechanical 
process  be  possible  and  sufficient  to  produce  the  results  in  ques- 
tion? Such  a  process  we  conceive  to  be  associated  with  the 
activity  of  neural  tissue  concerned  in  conscious  life.  What  is 
there,  in  our  theory,  about  this  physical  process  that  may  not 
be  also  present  in  every  living  cell?  This  is  a  theoretical 
question  and  no  answer  can  come  from  observed  fact,  but  must 
be  derived,  if  obtained  at  all,  from  inference.  We  can  deter- 
mine the  ability  to  learn  in  animals,  but  we  cannot  tell, 
directly,  what  kind  of  a  life  this  implies. 

But  there  is  another  aspect  in  the  assumption  that  conscious- 
ness and  the  ability  to  learn  go  together  and  that  the  latter 
may  be  made  a  criterion  for  the  former,  in  which  our  answer 
need  not  be  entirely  speculative.  It  is  implied  that  in  learning 
from  experience  a  conscious  use  is  made  of  that  experience. 
'There  is  some  sort  of  conscious  memory  of  the  experience  and 
it  is  through  this  that  the  adjustment  in  the  reaction  to  a  stim- 
ulus is  made.  It  is  an  intelligent  reaction  or  behavior,  as  dis- 
tinguished from  the  instinctive,  the  reflex,  and  the  habitual.' 
The  view  that  this  must  necessarily  be  so  is,  however,  hardly 
tenable.  There  are  types  of  learning  in  the  human  organ- 
ism that  do  not  consist  of  a  conscious  adjustment  of  the  reac- 
tion. These  may  be  for  the  most  part  instances  in  which  the 
hereditary  maturation  of  structure  is  involved,  but  in  any 
case  perfect  functional  activity  is  preceded  by  a  period  of  im- 
perfect functioning  without  which  the  later  perfection  is  not 
acquired.  Hereditary  structural  growth  alone  is  not  sufficient, 
but  it  requires  the  stimulus  and  activity  for  functional  develop- 
ment. In  this  sense,  there  is  probably  an  education  of  all  of 
the  involuntary,  muscles  of  the  body.  The  sympathetic  nerv- 
ous system  has  a  variety  of  functions  to  perform,  and  the 
detail  of  its  duties  must  undergo  many  changes  during  the 
period  of  growth  from  birth  to  the  adult  life.  On  the  func- 
tional side,  we  know  very  little  at  present  of  just  what  adjust- 
ments must  be  made  in  the  activities  of  the  different  organs  of 
the  body.  On  the  structural  side,  we  know  that  most  of  the 
viscera,  glands,  and  other  organs  show  no  regular  course  of 
development.  This  is  reason  for  believing  that  the  frinctional 
adjustments  also  are  greater  and  more  varied  than  have  been 
yet  determined.  The  first  radical  change  comes  at  birth.  A 
digestive  system,  with  quite  a  series  of  associated  glands  and 
organs,  must  now  learn  to  do  its  work.   It  is  a  learning  process 
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in  every  sense  of  the  word  excepting  that  a  conscious  guidance 
of  the  activities  involved  is  absent.  The  digestive,  assimila- 
tive, and  secretory  processes  of  the  infant  are  quite  a  different 
matter  from  those  of  the  adult.  The  salivary  glands  are  at  birth 
practically  inactive.  The  movements  and  the  secretions  of  the 
stomach  and  the  intestines  change.  The  same  is  equally  true 
of  the  functions  of  the  liver  and  spleen,  and  of  the  kidneys.  A 
second  radical  change  at  birth  takes  place  in  the  circulation. 
With  the  cutting  off  of  the  placental  circulation  the  blood 
takes,  in  part,  a  different  course,  and  an  adjustment  in  the  cir- 
culatory mechanism  is  required.  Structurally  and  functionally 
the  heart  and  arterial  system  undergo  many  variations  from 
birth  to  maturity.  Breathing  with  the  infant  has  some  well 
marked  characteristics  at  birth,  and  comes  within  the  course  of 
a  few  weeks  to  take  on  a  more  or  less  permanent  character. 
But  the  function  is  not  perfect  at  first.  The  lungs  do  not  en- 
tirely expand,  and  may  not  do  so  until  the  end  of  the  second 
week.  The  breathing  is  irregular.  One  lung  may  be  at  times 
inactive.  The  breathing  has  not  its  later  normal  rhythm,  ex- 
cept during  sleep.  A  period  of  tuition  is  required  in  order  to 
attain  the  ability  to  do  its  perfect  work.^  Instances  of  this  sort 
might  be  multiplied,  but  this  is  perhaps  not  necessary  for  our 
present  purpose,  which  is  only  to  call  attention  to  the  fact  that 
there  are  many  cases  in  which  the  various  functions  of  the  sym- 
pathetic nervous  system  and  the  involuntary  muscles  require 
considerable  readjustment  in  order  to  meet  the  complex  de- 
mands of  a  growing  organism.  Many  of  the  cases  that  might 
be  cited  under  this  class  require  perhaps  no  more  than  a  purely 
mechanical  readjustment ;  mechanical  in  the  sense  that  no  pe- 
riod of  more  or  less  gradual  functional  development  precedes 
the  perfect  form.  But  many  other  cases  clearly  do  require  such 
a  preliminary  schooling. 

Better  known  examples,  however,  of  functional  development 
where  conscious  guidance  is  not  involved  are  found  in  some  of 
the  early  reflexes  of  semi-voluntary,  and  voluntary  muscles. 
Here,  too,  it  will  not  be  necessary  to  state  details.  A  large 
group  of  these  reflexes  is  connected  with  the  muscles  of  the 
face  and  its  sense  organs.  The  natural  reaction  in  the  facial 
muscles,  especially  to  tastes  and  odors,  pleasure  and  pain,  is 
quite  uniform  in  the  adult  and  in  early  childhood.  But  they 
are  not  present  at  birth,  and  most  of  them  show  a  distinct 
though  brief  course  of  development.  Thus  there  are  the  per- 
fectly reflex  facial  expressions  in  response  to  bitter,  sour, 
sweet;  to  pleasant  and  unpleasant  odors,  to  pleasantness  and 

^Oppenheim :    The  Medical    Diseases  of  Childhood,  N.  Y.,  1900. 
Holt :  Diseases  of  Childhood,  Phila.,  1899. 
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unpleasantness  in  general,  which  the  child  learns  to  make.  More 
definite  still  than  these  are  the  reflexes  of  some  of  the  eye  mus- 
cles. The  muscles  that  move  the  eyes  have  to  learn  to  act 
together  in  the  delicate  harmony  of  movement  required  of 
them  in  binocular  vision.  The  ciliary  muscles  of  accommoda- 
tion must  learn  to  adjust  the  lens  for  near  and  far  vision.  The 
iridian  muscles  must  regulate  the  size  of  the  pupil  in  response 
to  increase  and  decrease  in  intensity  of  light,  and  to  changes  in 
accommodation.  All  three  sets  of  ocular  muscles  must  learn 
to  act  together  in  the  complex  act  of  vision,  a  thing  of  which 
they  fall  far  short  at  birth.  The  wink  reflex  of  the  eyelid,  also 
belongs  to  this  group.  These  instances  of  the  development  of 
reflexes  are  cases  that  perhaps  no  one  will  question  with  refer- 
ence to  the  absence  of  a  conscious  guidance  of  the  activity. 
Whatever  sensations  arise  from  the  stimuli  and  from  the  con- 
traction of  muscles  and  the  movements  of  the  sense  organ,  and 
whatever  the  influence  of  these  sensations  may  be  in  the  adjust- 
ment of  the  reaction,  we  cannot  believe  that  the  child  at  this 
age  makes  voluntary  use  of  these  sensations  in  a  voluntary 
guiding  of  these  fine  and  quite  complex  co-ordinations.  There 
are  also  many  other  co-ordinations  that  are  of  the  reflex  order, 
and  are  made  during  early  childhood,  that  may  not  so  clearly 
belong  to  the  above  type,  but  which  yet  on  the  whole  resemble 
them  closely  These  are  the  various  early  co-ordinations  of  the 
voluntary  muscles.  Here  belong  first  those  involved  in  the 
development  of  space  perception,  e.  ^.,  the  reflex  turning 
of  the  head  in  the  proper  direction  when  a  sound  is  heard;  the 
reaching  out  towards  objects  when  seen  within  reaching  dis- 
tance; and  the  very  numerous  co-ordinations  between  stimula- 
tion of  the  skin  and  arm  and  hand  movements,  by  means  of  which 
stimuli  on  the  different  parts  of  the  body  are  localized  and  the 
child  comes  to  what  we  are  accustomed  to  call  an  'acquaintance 
with  self.'  Still  further  removed  from  the  first  group  in  their 
less  reflex  character  and  in  the  degree  in  which  voluntary  con- 
trol plays  a  part  in  their  acquisition  are  the  later  co-ordinations 
among  voluntary  muscles,  such  as  learning  to  walk,  and  learn- 
ing the  co-ordinated  use  of  arms,  hands,  and  fingers,  together 
with  the  other  muscles  of  the  body,  as  they  come  into  play  in 
the  ordinary  activities  of  daily  life.  These  co-ordinations  are 
practically  all  acquired  during  early  childhood  and  they  all 
approach  the  character  of  the  reflex,  at  least  so  far  as  the  inter- 
connection of  the  movements  of  the  separate  groups  of  muscles 
is  concerned.  The  will  plays  a  part  only  in  initiating  or  inhib- 
iting the  series.  Consciousness  plays  a  part  in  their  acquisi- 
tion in  repeatedly  initiating  the  effort  to  perform  them  as 
wholes,  but  we  could  hardly  go  further  and  say  that  the 
child  is  aware  of  the  separate  movements  involved  in  such  com- 
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plex  acts,  conceives  of  them  beforehand  and  consciously  guides 
them  in  their  required  succession. 

In  the  learning  of  these  activities  we  are  touching  upon  a 
method  of  learning  that  is  not  peculiar  to  early  childhood,  but 
is  shared  by  all  adults  in  this  sort  of  activity.      Before  passing 
on  to  the  next  topic  we  may  pause,  therefore,  for  a  moment,  to 
consider  what  sort  of  memory  is  involved  in  this  kind  of  learn- 
ing.    It  is  the  kind  of  learning  of  which  we  say  that  we  learn 
by  doing,  and  not  by  reasoning  it  out.     We  are  conscious  of 
some  of  the  factors  in  the  total  complex  ;  we  are  conscious  of 
the  purpose  of  the  whole,  of  the  effort  we  put  into  it,  of  a  very 
general  and  vague  sort  of  voluntary  directing  of  our  move- 
ments and  mental  processes;  we  have  perhaps  sensations  result- 
ing from  the  movements,  and  we  are  aware  of  the  accuracy  or 
inaccuracy  of  our  results,  of  our  successor  lack  of  success  in  what 
we  are  trying  to  do.     But  on  the  whole  the  progress  in  our 
skill  does  not  come  about  mainly  through  conscious  guidance, 
through  conscious  correction  of  previous  errors.     We  acquire 
skill  in  writing,  in  gymnastic  exercises,  in  swimming,  skating, 
rowing,  in  learning  various  games,  hy  practice ^  by  repeated, 
more  or  less  blind  efforts,  in  which  we  very  seldom  recall  a 
previous  error,  which  we  then  consciously  avoid,  or  by  fore- 
sight of  the  correct  procedure  carry  out  our  conceptions  of 
it  with  attention  to  the  details  in  the  activity.     The  progress 
that  we  make  in  our  ability  comes  about  through  a  neural 
adaptation,  in  which  the  organism  is  not  burdened  with  the 
higher  processes  of  memory  and  intelligent  action.     The  adap- 
tations take  place  unconsciously;  we  become  aware  of  them 
only  after  they  are  made,  and  have  little  to  do  with  their  mak- 
ing.    To  be  sure  we  need  our  sense  organs  in  these  activities, 
and  the  deduction  might  be  made  that  memory  images  of  pre- 
vious activities,  must  enter  into  the  learning  process.    But  as  a 
matter  of  fact,  they  rarely,  and  in  some  instances  never,  do. 
The  memory  involved  in  this  sort  of  learning  is  not  conscious 
memory.    It  is  neural  only.    It  is  learning  in  a  conscious  indi- 
vidual and  consciousness  takes  a  distinct  part  in  the  activity 
in  which  progress  in  ability  is  being  made,  but  the  learning 
does  not  take  place  mainly  through  conscious  guidance  of  cor- 
rected movements,  etc.    It  is  a  method  of  learning  distinct  from 
those  described  before  and  from  the  method  to  be  considered 
next.     There  will  be  occasion  in  other  connections  to  recur 
to  it  again  for  further  consideration. 

We  come  now  to  consider  the  memory  image  and  the  mental 
image  as  factors  in  the  ability  to  learn.  The  existence  of  the 
type  of  learning  just  described  demonstrates  the  possibility  of 
progress  in  the  ability  to  do  certain  things  without  the  guidance 
of  conscious  memory,  or  of  mental  imagery.     This  fact,  how- 
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ever,  has  never  been  taken  into  consideration  in  the  efforts  to 
determine  what  sort  of  mind  was  implied  in  the  ability  to 
learn  in  the  case  of  lower  animals.  The  ability  to  learn  has 
by  some  not  only  been  set  up  as  a  criterion  for  consciousness, 
but  also  as  a  criterion  for  the  memory  image.  In  the  next  few 
pages  I  shall  attempt  to  state  briefly  the  discussion  that  has 
arisen  on  this  point. 

Much  of  our  older  and  even  present  day  psychology  holds 
that  perception  and  the  memory  image  mutually  imply  each 
other.  'Perception  is  a  very  complex  process  in  which  the 
memory  of  much  previous  experience  is  included.  It  is  really 
a  sensation  simultaneously  supplemented  with  mental  imagery 
of  the  past.'  According  to  this  view  the  question  as  to  the 
priority  of  consciousness  and  the  memory  image,  or  the  neces- 
sary implication  of  the  latter  in  the  former,  is  settled.  Per- 
ception implies  the  memory  image  and  hence  there  can  be  no 
consciousness  at  all  without  the  presence  of  the  memory  image. 
Possibly  this  view  has  influenced  some  of  those  who  have  ac- 
cepted the  ability  to  learn  as  a  criterion  for  consciousness. 
Loeb  makes  this  criterion  'associative  memory,'  which  he  de- 
fines as  'the  ability  to  learn  or  the  ability  to  profit  by  experi- 
ence.'^ If  there  is  associative  memory  there  is  consciousness. 
He  is  not  very  explicit  as  to  what  is  to  be  included  in  asso- 
ciative memory.  The  definition  just  stated,  which  he  usually 
uses,  does  not  define  it  with  reference  to  the  kind  of  memory 
meant.  From  some  other  statements,  however,  it  becomes 
quite  clear  that  he  uses  the  term  in  the  more  usual  sense.  He 
means  by  it  mental  images  that  result  from  past  experiences. 
Whether  these  mental  images  are  complete  memory  images, 
that  is,  have  included  in  them  the  recognitive  elements  that 
make  the  subject  aware  that  his  imagery  relates  to  his  own 
personal  past  experience,  which  he  localizes  with  reference  to 
time  and  place,  cannot  be  made  out  with  certainty  from  his  de- 
scriptions. A  few  quotations  will  give  his  point  of  view,  so 
far  as  he  states  it  explicitly.  "By  associative  memory,"  he 
says,  "I  mean  that  mechanism  by  which  a  stimulus  brings 
about  not  only  the  effects  which  its  nature  and  the  specific 
structure  of  the  irritable  organ  call  for,  but  by  which  it  brings 
about  also  the  effects  of  other  stimuli  which  formerly  acted 
upon  the  organism  almost  or  quite  simultaneously  with  the 
stimuli  in  question.  If  an  animal  can  be  trained,  if  it  can 
learn,  it  possesses  associative  memory."*  In  another  place  he 
says:  "We  may  conclude  that  associative  memory  is  present 
when  an  animal  responds  upon  hearing  its  name  called,  or 

1  Physiology  of  the  Brain,  N.  Y.,  1900,  pp.  12,  214,  218. 
^Ibtd.t  p.  12. 
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when  it  can  be  trained  upon  hearing  a  certain  sound  to  go  to 
the  place  where  it  is  usually  fed.  The  optical  stimulus  of  the 
place  where  the  food  is  to  be  found  and  the  sensations  of  hunger 
and  satiety  are  not  qualitatively  the  same,  but  they  occur  sim- 
ultaneously in  the  animal.  The  fusion  or  growing  together 
of  heterogeneous,  but  by  chance  simultaneous,  processes  is  a 
sure  criterion  for  the  existence  of  associative  memory.*'^  Again: 
**The  odor  of  a  rose  will  at  the  same  time  reproduce  its  visual 
image  in  our  memory,  or,  even  more  than  that,  it  will  repro- 
duce the  recollection  of  scenes  or  persons  who  were  present 
when  the  same  odor  made  its  first  strong  impression  on  us. 
By  associative  memory  we  mean,  therefore,  that  mechanism 
by  means  of  which  a  stimulus  produces  not  only  the  eflfects 
which  correspond  to  its  nature  and  the  specific  structure  of  the 
stimulated  organ,  but  which  produces,  in  addition,  such  effects 
of  other  causes  as  at  some  former  time  may  have  attacked  the 
organism  almost  or  quite  simultaneously  with  the  given  stimu- 
lus.'*'  In  the  last  quotation  he  defines  what  he  means  in  the 
first  by  the  *efiect  of  a  stimulus'  which  is  reproduced  not  by 
its  own  stimulus  that  first  produced  it,  but  by  another  that  was 
once  associated  with  the  former  and  is  now  present.  He  means, 
apparently,  the  memory  image  of  the  previous  stimulus.  Thus, 
implicitly  at  least,  he  holds  that  the  ability  to  learn  involves 
the  function  of  the  memory  image. 

Lloyd  Morgan  is  in  essential  agreement  with  Loeb,  although 
he  points  out  some  distinctions  not  considered  by  Loeb.  He 
accepts  the  ability  to  'profit  by  experience'  as  a  criterion  for  the 
existence  of  consciousness  in  animals.*  But  for  him  there  may 
be  two  grades  of  consciousness  that  are  fundamentally  different 
with  reference  to  their  survival  value.  Organic  behavior  may 
be  accompanied  by  a  mere  sentience  only,  a  conscious  accom- 
paniment that  does  not  influence  or  guide  behavior.  Or  it  may 
be  accompanied  by  effective  consciousness,  a  consciousness  that 
does  guide  behavior.  The  ability  to  profit  by  experience  is  a 
criterion  only  for  effective  consciousness.  He  raises  the  ques- 
tion as  to  the  kind  of  memory  involved  in  this,  and  rules  out 
conscious  memory,  that  is,  the  complete  memory  act,  from  play- 
ing a  part  in  animal  behavior.  There  is,  first,  no  localization  in 
time.  The  animal  does  not  remember  his  experience  as  belong- 
ing to  a  definite  part  of  his  past  with  reference  to  time.*  Such  a 
memory  would  have  little  or  no  practical  value  for  animals,  and 
there  is  no  basis  for  assuming  its  presence.  There  is  only  a 
re-instatement,  a  re-presentation  of  the  past  experience  in  terms 

Hbid,y  p.  218. 

^Idid.,  p.  214. 

'Animal  Behaviour,  Lond.,  1900,  p.  42. 

^Introduction  to  Comparative  Psychology,  Lond.,  1900,  p.  122. 
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of  mental  images  and  their  previously  associated  afiFective  pro- 
cesses. In  the  chick's  second  experience  with  the  caterpillar 
**the  presentaiive  visual  stimulus  now  calls  up  re-presentattve 
elements,  motor  and  gustatory;  and  these  place  the  situation 
in  a  wholly  new  aspect.  They  give  it  what  Dr.  Stout  terms 
'meaning.'  '*  *  In  another  statement  he  refers  more  definitely 
to  the  distinction  in  point.  **We  may  now  substitute  for  the 
word  remembrance/*  he  says,  **the  more  technical  term  re- 
presentation. Profiting  by  experience,  regarded  as  a  criterion 
of  the  presence  of  efiFective  consciousness,  involves  re-presenta- 
tive  elements  in  the  conscious  situation  which  carry  with  them 
meaning."'  In  a  word,  then,  he  assumes  the  mental  image  as 
a  necessary  factor  in  the  ability  to  learn.  If  his  terms  *re-in- 
statement,'  *re-presentation'  are  to  be  taken  literally,  he  ex- 
cludes the  recognitive  elements  involved  in  the  full  memory 
act.  These  are  unnecessary  factors  for  intelligent'  behavior. 
In  this  he  differs,  apparently,  from  Loeb.  Incidentally,  too, 
attention  may  be  called  to  the  fact,  that  his  effective  con- 
sciousness implies  that  it  guides  consciously.  It  makes  use  of 
mental  images  and  by  means  of  them  guides  action.  Learning 
for  him  can  take  place  only  through  conscious  guidance. 

In  a  discussion  on  '*The  Genesis  and  Function  of  the  Mem- 
ory Image"  Bentley  takes  a  quite  different  view  in  regard  to 
the  relation  of  the  image  to  the  ability  to  learn.  The  mental 
image,  which  I/)eb  and  Lloyd  Morgan  regard  as  the  essential 
factor  for  the  possibility  of  learning,  Bentley  considers  unnec- 
essary. And  the  recognitive  elements  in  memory  which  Lloyd 
Morgan  excludes  as  unnecessary,  he  regards  as  the  only 
factor  needed  for  the  adjustment  of  behavior  in  accordance  with 
experience.*  They  differ  then  as  to  what  elements  in  the  com- 
plete memory  act  are  involved  in  learning.  His  view  seems  to 
be  based  upon  one  established  fact  concerning  human  con- 
sciousness, although  he  does  not  explicitly  point  out  this  rela- 
tion. This  established  fact  is  that  recognition  of  an  object  can, 
and  sometimes  does,  take  place  without  the  presence  of  a  mem- 
ory image  of  that  object  as  previously  experienced.  We  are 
immediately  aware  of  the  object,  in  these  cases,  as  a  familiar 
one  without  our  recalling  that  we  have  experienced  it  before. 
According  to  him  the  consciousness  that  is  capable  of  mental 
images  is  a  stage  in  advance  of  a  simpler  type  in  which  mental 
images  do  not  occur.  The  organism  possessing  the  latter  form, 
to  be  sure,  has  a  memory,  and  is  capable  of  profiting  by  expe- 
rience. But  it  lives,  and  can  live  only  in  the  immediate  present. 

^  Animal  Behaviour,  p.  46. 
^/did.,  p.  47.    Also  Introduction,  p.  122. 

'The  Memory  Image  and  its  Qualitative  Fidelity.    Am,  Jour,  of 
Ay-»  1899.  pp.  18-23. 
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Its  consciousness  is  all  of  the  perceptual  kind,  and  without  the 
presence  of  a  stimulus  there  is  none.  Perception  and  recogni- 
tion are  sufficient  to  do  the  simple  business  of  its  life,  and  the 
recognition  is  of  the  immediate  sort.  The  mind  that  can  imagine 
is  of  a  higher  grade,  and  learning  with  the  use  of  mental  im- 
ages is  quite  a  different  method  of  progress.  The  perceptual 
consciousness  involves  the  past  experience  of  the  individual. 
There  is  memory  in  this  sense  only.  But  as  perception  is 
psychologically  simpler  than  recognition,  so  recognition  is  a 
simpler  process  than  a  memory  that  involves  mental  images. 
Since  recognition  is  possible  without  mental  images,  and  since 
no  more  than  this  is  needed  to  account  for  the  ability  to  profit 
by  experience,  the  point  at  which  the  mental  image  comes  in 
in  the  biological  development  of  consciousness  becomes  a  prob- 
lem to  be  determined.  A  few  quotations  will  make  his  view 
clear  on  this  point.  **So  long,'*  he  says,  **as  a  rough-and- 
ready  attitude  towards  the  world  suffices  for  survival,  images 
will  not  appear.  It  will  only  be  after  the  non-present  has  been 
thrown  up  against  the  background  of  perception  that  its  con- 
tent will  be  conceived  as  possibility  and  then  a  warning, — and 
thence  the  way  to  prophetic  adaptation  (adaptation  by  the  use 
of  mental  images)  will  be  short.'*  *  **Thus  cognition  or  simple 
recognition  would  govern  reaction  towards  the  immediate  en- 
vironment, and  only  a  later  and  more  complex  stage  would 
demand  conscious  previsory  adaptation  (adaptation  through 
mental  images).  This  stage  would  be  the  longer  delayed  be- 
cause instinctive  reactions  are  reinforced  among  some  of  the 
higher  animals  by  a  motor  habit,  set  up  through  the  individ- 
uaPs  experience,  which  seems  to  mediate  recognition  without 
the  addition  of  memory  images. ' '  *  *  *If  we  take  the  biological 
point  of  view,  it  seems  altogether  probable  that  the  memory 
image  was  a  comparatively  late  acquirement  for  the  organism. 
A  command  of  consciousness  through  active  attention,  that 
should  abstract  from  the  pressure  of  the  immediate  environ- 
ment and  hold  an  isolated  sensation-complex,  aroused  by  cen- 
tral excitation,  is  the  prerequisite  of  the  image.  A  highly 
complex  nervous  apparatus  seems  necessarily  involved.'" 

Bentley  does  not  attempt  to  describe  further  what  kind  of  a 
mind  it  is  that  makes  its  adaptations  without  the  use  of  mental 
images,  but  he  considers  what  r61e  the  mental  image  plays 
when  it  does  appear  in  mental  evolution.  This  I  shall  take  up 
in  a  moment.  Thorndike  approaches  the  same  problem  from 
the  results  of  experimental  studies  on  animals.  He  is  in  entire 
agreement  with  Bentley  with  reference  to  the  ability  to  learn 
without  the  use  of  mental  images.    He  also  makes  some  further 

^/did,f  p.  23.  ^Ibid.,  p.  22.  *  Ibid.y  p.  18. 
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efiTorts  to  describe  this  sort  of  mind.  ^  He  classifies  the  methods 
of  learning  into  three  types:  (i)  Learning  by  trial  and  acci- 
dental success.  (2)  Learning  by  imitation.  (3)  Learning  by 
ideas,  where  the  situation  calls  up  some  idea  which  then  arouses 
the  actor  in  some  way  modifies  it."*  The  first  method  is  that 
of  animals,  or  more  correctly,  of  the  animals  he  has  studied. 
It  does  not  involve  the  use  of  'free  ideas,'  which  term  he  uses 
instead  of  'mental  image.'  The  adaptation  in  the  reaction  to  a 
stimulus  is  here  brought  about  first  by  accidental  success,  and 
then  a  subsequent  strengthening  of  the  associative  connections 
between  the  present  sense  impression  and  the  correct  reaction. 
The  many  reactions  that  are  wrong  at  first  are  not  so  strongly 
associated  with  the  corresponding  sense  impressions.  The 
right  reaction  is  followed  by  the  satisfaction  of  a  desire, 
emotional  elements  that  give  an  advantage  to  the  associative 
connection  between  this  reaction  and  the  sense  impression. 
This  connection  is  direct;  the  reaction  is  immediate.  There 
are  no  re-presentations  of  past  sense  impressions  and  the  past 
reactions  with  its  results  between  the'  now  present  sense  im- 
pression and  the  now  correct  reaction.  Thomdike  does  not 
further  compare  this  process  of  learning  with  the  factors  in- 
volved in  memory,  and  recognition  of  the  human  mind,  and  it 
is  not  quite  clear  as  to  what  he  would  include  in  it  from  this 
point  of  view.  Taken  as  stated,  this  kind  of  learning  is  a 
simpler  process  than  even  Bentley's  view  implies.  The  animal 
does  not  react  from  the  recognition  of  a  situation  that  has  come 
to  be  familiar  to  him  through  previous  experience,  but  he 
comes  to  do  so  directly,  without  his  knowing,  or  feeling  why. 
The  difierence  between  the  first  and  the  later  correct  reactions 
is  perhaps  only  that  he  finally  comes  to  react  more  readily,  has 
a  stronger  impulse  to  react  in  this  direction  immediately  upon 
the  presentation  of  the  stimulus  and  the  sense  impression. 
From  the  animal's  point  of  view,  he  simply  comes  to  do  it 
right,  and  that  is  all.. 

To  make  clear  and  more  definite  the  difierences  in  all  these 
views  as  to  what  is  involved  in  the  ability  to  learn,  we  may  take 
Lloyd  Morgan's  illustration  of  the  chick  learning  to  eat  the 
•good'  and  not  the  *bad'  caterpillars.  The  facts  here  are  that 
the  chick  at  first  pecks  indiscriminately  at  caterpillars  that  it 
does  not  like  as  well  as  those  it  does  like,  but  comes  finally  to 
peck  only  at  the  latter.  Loeb  would  seem  to  hold  that  after 
a  little  experience  the  sight  of  a  particular  caterpillar  would 
produce  a  memory  image  of  previous  experience  with  this  sort 

^Animal  Intelligence.  An  Experimental  Study  of  the  Associative 
Processes  in  Animals.  Psyc.  Rev.  Mon.  Supl.,  1898.  The  Mental  Life 
of  the  Monkeys,    Psyc.  Rev.  Mon.  Supl.,  1901. 

^Mental  Life  of  the  Monkeys,  p.  2. 
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of  looking  thing,  a  memory  image  of  another  caterpillar  like 
this  and  of  how  it  tasted.  Upon  the  basis  of  this  the  reaction 
is  adjusted.  If  the  memory  is  of  a  bad  taste  the  caterpillar 
is  left  alone,  etc.  Lloyd  Morgan  would  not  attribute  to  the 
chick  a  complete  memory  image;  no  conscious  memory.  Upon 
the  second  sight  of  a  particular  caterpillar  there  is  a  represen- 
tation of  the  previous  experience,  visual  and  gustatory.  This 
is  sufficient  to  adjust  the  reaction.  But  the  chick  is  not  aware 
that  it  has  seen  or  tasted  this  sort  of  thing  before.  According 
to  Bentlej^'s  view  there  is  no  re-presentation  of  past  experience, 
visual  or  gustatory,  at  the  second  sight  of  the  caterpillar,  but 
there  is  a  direct  recognition  of  it  as  good  or  bad,  as  something 
to  be  eaten,  or  something  to  be  avoided.  It  is  a  familiar  thing 
that  means  to  the  chick,  *eat*  or  'don't  eat.'  From  this  the 
proper  re-action  follows,  as  in  Lloyd  Morgan's  case.  Finally, 
Thomdike  does  not  include  even  such  recognition.  The  chick 
at  first  eats  good  and  bad  alike,  with  the  results  of  satisfaction 
or  dissatisfaction.  From  this  experience  the  associative  con- 
nections between  the  visual  stimulus  and  the  movements  in 
eating  become  strengthened  in  the  one  case,  weakened  in  the 
other.  No  mental  images  or  recognitive  processes  are  neces- 
sary for  this  strengthening  or  weakening  of  associative  connec- 
tions. The  *good'  or  the  'bad'  caterpillar  does  not  come  to 
mean  anything  different  to  the  chick  than  it  did  before.  He 
simply  comes  to  eat  with  a  stronger  impulse  to  do  so  in  the  one 
case,  and  with  a  weakened  impulse  to  do  so  in  the  other. 
Thorndike  attempts  to  describe  the  animal  consciousness,  and 
the  animal's  method  of  learning  in  general  terms,  and  points 
out  what  seems  similar  to  this  in  the  human  mind.  This  de- 
scription I  shall  quote  in  full.  **One  who  has  seen  the  phe- 
nomena so  far  described,"  he  says,  *'who  has  watched  the  life  of 
a  cat  or  dog  for  a  month  or  more  under  test  conditions,  gets,  or 
fancies  he  gets,  a  fairly  definite  idea  of  what  the  intellectual 
life  of  a  cat  or  dog  feels  like.  It  is  most  like  what  we  feel  when 
consciousness  contains  little  thought  about  anything,  when  we 
feel  the  sense-impressions  in  their  first  intention,  so  to  speak, 
when  we  feel  our  own  body,  and  the  impulses  we  give  to 
it.  Sometimes  one  gets  this  animal  consciousness  while  in 
swimming,  for  example.  One  feels  the  water,  the  sky,  the 
birds  above,  but  with  no  thoughts  aboui  them  or  memories  of 
how  they  looked  at  other  times,  or  aesthetic  judgments  about 
their  beauty;  one  feels  no  ideas  about  what  movements  he  will 
make,  but  feels  himself  make  them,  feels  his  body  throughout. 
Self-consciousness  dies  away.  Social  consciousness  dies  away. 
The  meanings,  and  values,  and  connection  of  things  die  away. 
One  feels  sense-impressions,  has  impulses,  feels  the  movements 
he  makes;  th^t  is  all.     This  pictorial  description  may  be  sup- 
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plemented  by  an  account  of  some  associations  in  human  life 
which  are  learned  in  the  same  way  as  are  animal  associations; 
associations,  therefore,  where  the  process  of  formation  is  possi- 
bly homologous  with  that  in  animals.  When  a  man  learns  to 
swim,  to  play  tennis  or  billiards,  or  to  juggle,  the  process  is 
something  like  what  happens  when  the  cat  learns  to  pull  the 
string  to  get  out  of  the  box,  provided,  of  course,  we  remove, 
in  the  man's  case,  all  the  accompanying  mentality  which  is  not 
directly  concerned  in  learning  the  feat.  Like  the  latter,  the 
former  contains  desire,  sense-impression,  impulse,  act  and  pos- 
sible representations.  Like  it,  the  former  is  learned  gradually. 
Moreover,  the  associations  concerned  cannot  be  formed  by  imi- 
tation. One  does  not  know  how  to  dive  just  by  seeing  another 
man  dive.  You  cannot  form  them  by  being  put  through  them. 
One  makes  use  of  no  feelings  of  a  common  element,  no  percep- 
tions of  similarity.  The  tennis  player  does  not  feel,  'this  ball 
coming  at  this  angle  and  with  this  speed  is  similar  in  angle, 
though  not  in  speed,  to  that  other  ball  of  an  hour  ago,  there- 
fore I  will  hit  it  in  a  similar  way.'  He  simply  feels  an  impulse 
from  the  sense-impression.  Finally^  the  elements  of  the  asso- 
ciations are  not  isolated.  No  tennis  player's  stream  of  thought 
is  filled  with  free-floating  representations  of  any  of  the  tens  of 
thousands  of  sense  impressions  or  movements  he  has  seen  and 
made  on  the  tennis  court.  Yet  there  is  consciousness  enough 
at  the  time,  keen  consciousness  of  the  sense-impressions,  im- 
pulses, feelings  of  one's  bodily  acts.  So  with  animals.  There 
is  consciousness  enough,  but  of  this  kind."  ^ 

In  this  passage  there  is  pointed  out  a  way  in  which  the  ani- 
mal and  the  human  method  of  learning,  as  far  as  the  learning 
process  itself  is  concerned,  are  essentially  alike.  In  each  case 
conscious  memory,  conscious  guidance  of  action  does  not  take 
place.  What  then  is  the  function  of  the  memory  image  where 
it  does  exist?  The  answer  may  now  be  brief.  Without  it 
consciousness  must  move  within  the  narrow  limits  of  the  pres- 
ent. No  memory  of  the  past,  and  no  expectation  for  the-future 
can  be  there.  Although  adaptations  can  and  do  take  place,  as 
we  have  seen,  they  must  all  be  made  at  the  spur  of  the  mo- 
ment, in  the  immediate  presence  of  the  stimulus  that  has  once 
caused  a  wrong  reaction,  and  calls  for  a  readjustment  on  the 
part  of  the  organism.  With  the  memory  image,  consciousness 
transcends  the  present,  and  recalls  not  only  the  past  but  pene- 
trates the  future  as  well.  Indeed,  the  backward  look  of  the 
memory  image  is  its  least  contribution  to  life.  This  may  add 
to  its  aesthetic  enjoyment,  but  it  is  the  forward  look  that 
carries  with  it  the  utilitarian  significance.     By  means  of  it  the 

^Animal  Intelligence,  pp.  83-84. 
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organism  may  now  look  ahead,  may  decide  upon  and  adjust 
its  reaction  beforehand,  in  the  expectation  of  meeting  the  same 
situation  again.  To  quote  Bentley  once  more:  **The  primary 
use  of  the  image,  we  surmise  was  to  carry  the  organism  beyond 
the  limits  of  the  immediate  environment  and  to  assist  it  in  fore- 
seeing and  providing  for  the  'future.'  Its  function  seems,  then, 
to  have  been  a  prophetic  one;  it  was  a  means  to  what  we  may 

term  remote  adaptation When  once  the  capacity  for 

independent  imagery  has  been  acquired,  the  stress  of  existence 
will  inform  the  image  with  significance.  The  significance  will, 
undoubtedly,  be  vague  for  a  time.  The  image  will  mean  a  situa- 
tion which  does  not  belong  to  the  one  immediately  presented; 
its  temporal  situation  will  still  be  unfixed.  I^ater,  its  extreme 
importance  will  attract  the  attention,  and  thus  it  will  be  re- 
acted upon.  As  an  element  in  action,  it  will  become  more  and 
more  teleological;  it  will  become  the  headlight  of  conscious- 
ness, pointing  before  to  an  experience  which  is  to  follow,  and 
which  must  be  provided  against."^ 

We  have  come  now  to  the  point  in  the  biological  evolution 
of  consciousness  where  the  mental  image  and  memory  become 
of  conscious  use.  The  individual  has  now  a  conscious  record 
of  his  past.  He  can  consciously  recall  his  experience,  can 
think  about  it,  can  see  the  errors  in  his  behavior  and  can  de- 
cide upon  the  proper  mode  of  reaction  to  a  situation  that  he  has 
once  met  and  expects  to  meet  again.  The  memory  image  has 
truly  furnished  a  means  to  remote  adaptation.  It  has  supplied 
the  conditions  for  a  method  of  learning  that  far  exceeds  any  of 
the  others  so  far  considered.  At  this  point  we  may  raise  the 
question  whether  the  memory  image  has  retained  this  supreme 
function  in  the  further  development  of  consciousness  as  exist- 
ing in  man,  or  if  not,  what  place  it  now  holds  as  a  means  of 
guiding  human  conduct.  Have  any  other  methods  of  adapta- 
tion been  reached  that  exceed  even  the  memory  image  ? 

In  the  consideration  of  these  matters  we  come  at  once  when 
we  turn  our  attention  to  human  life  to  some  fundamental  dis- 
tinctions. The  human  individual  of  the  present,  at  least,  is 
capable  of  making  use  not  only  of  the  memory  of  his  own 
experience  but  of  the  history  of  the  whole  race  that  has  pre- 
ceded him.  Several  new  factors  have  come  in  to  make  this 
possible,  and  to  change  further  the  means  and  methods  of 
guiding  conduct.  These  factors  are  closely  related  to  each 
other,  but  I  shall  attempt  to  state  them  separately  under  (i) 
the  influence  of  language;  (2)  the  limitations  of  our  immediate 
sensory  data;  (3)  the  r61e  of  reason  and  science  in  life. 

Perhaps  no  other  one  factor  that  belongs  quite  entirely  to  the 

^/did.,  pp.  18-19. 
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history  of  the  human  race  has  influenced  mental  imagery  and 
memory  as  much  as  has  language.  Without  the  existence  of 
language,  spoken  or  written,  no  adaptation  through  the  com- 
bined knowledge  of  the  race  was  possible.  Outside  of  what 
could  be  learned  through  imitation  and  other  non-linguistic 
forms  of  suggestion  the  only  source  of  information  that  the  in- 
dividual could  make  use  of  in  consciously  guiding  his  conduct 
was  that  of  the  memory  of  his  own  experience.  And  that  ex- 
perience could  be  held  together  only  in  terms  of  memory  im- 
agery, however  abstract  and  remote  from  the  original  sensory 
data  this  might  become.  Memory  of  the  individual's  own  ex- 
perience stood  supreme  as  a  means  to  adaptation  and  of  guid- 
ing conduct.  With  the  introduction  of  language,  especially  writ- 
ten language,  the  conditions  for  radical  changes  were  given. 
With  respect  to  his  own  experience  the  individual  can  now  cast 
this  in  terms  of  a  system  of  symbols  that  are  at  any  time  con- 
vertible into  the  memory  of  the  original,  and  which  are  vastly 
easier  to  preserve  than  the  original  memory  images.  The  writ- 
ten record  can  be  made  to  tell  the  story  of  his  life,  his  individ- 
ual acquisitions,  all  that  he  has  learned  that  will  aid  in  meeting 
the  difficulties  and  the  problems  of  life.  The  details  of  the  con- 
tents of  this  record  he  need  not  constantly  keep  in  mind.  In- 
deed, life  is  so  very  complex  and  so  very  rich  that  memory  finds 
itself  altogether  inefficient  in  preserving  the  great  store  of  prac- 
tical information  that  a  record  of  its  experience  could  teach. 
The  individual  cannot  and  need  not  remember  its  content;  he 
needs  only  to  remember  the  existence  of  its  linguistic  record 
and  where  to  find  it.  This  latter  memory  becomes  one  great 
symbol  for  information  that  it  has  taken  a  lifetime  to  collect, 
and  this  symbol  is  a  substitute  for,  and  serves  the  purpose  of,  the 
original  memory  of  it  all.  But  this  is  the  least  of  the  functions 
that  language  can  and  has  performed  in  furnishing  a  means  for 
guiding  the  individual's  conduct.  With  it  the  individual  tran- 
scends the  narrow  limits  of  his  own  past,  and  his  own  conscious- 
ness. The  past  of  the  race,  so  far  as  recorded  in  language,  be- 
comes the  common  heritage  of  every  individual.  Compared 
with  this  vast  store  of  practical  information  that  the  race  has 
contributed  for  the  use  of  future  generations  that  of  the  indi- 
vidual stands  as  of  little  or  no  consequence.  Language  has 
made  this  accessible.  The  significance  of  the  memory  image  in 
its  old  form  as  an  immediate  means  to  adaptation  has  dwindled 
almost  to  zero. 

In  giving  to  language  this  function  we  have  included  al- 
ready the  results  of  other  factors  that  were  mentioned  for  consid- 
eration. The  experience  of  the  race  is  more  than  the  collective 
immediate  experience  of  many  individuals.  But  for  the  mo- 
ment let  me  regard  that  experience  as  strictly  and  purely  em- 
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pirical.  It  is  the  recorded  gross  observation  of  man,  left  in  its 
first  form  without  being  reduced  to  general  rules  and  laws  of 
nature.  It  is  data  for  science,  but  not  science.  It  is  memory 
data  cast  into  a  linguistic  record,  not  the  result  of  a  rational 
treatment.  Viewed  from  this  standpoint  the  insuflftciency  of 
memory  as  a  means  to  adaptation  and  for  guiding  conduct, 
as  compared  with  science,  becomes  at  once  quite  apparent. 
That  insufficiency  is  the  result  of  the  short  comings  of  our  sen- 
sory data.  Our  memory  alone,  cannot  transcend  the  material 
furnished  by  the  senses.  And  nature  has  given  us  a  set  of 
senses  which  (although  taken  together,  they  are  the  best  in 
the  animal  series),  are  yet  a  poor  makeshift  as  a  direct 
means  to  a  perfect  adaptation.  Among  the  innumerable  forces 
in  nature  and  the  forms  in  which  they  express  themselves 
there  are  very  few  indeed  that  it  is  given  to  us  to  know  directly 
through  our  sensory  equipment.  A  small  scale  of  sounds  we 
can  hear  in  a  range  of  vibration  frequencies  in  nature  that  we 
have  not  even  the  means  to  imagine.  A  certain  intensity  we 
can  sense,  but  below  the  threshold  lies  a  world  of  sounds  for 
which  we  can  only  infer  an  existence.  At  other  points  in  the 
scale  we  pick  out  small  groups  of  vibrations  that  we  sense  as 
heat  or  light,  but  the  vast  creation  of  forms  of  forces  in  matter 
and  ether  we  may  long  to  know,  and  we  may  think  about, 
but  we  cannot  know  directly.  Small  distances  and  large 
objects  we  can  see,  but  we  add  telescopes  and  microscopes 
to  our  eyes  and  with  them  we  wonder  at  the  mysteries  of 
structural  nature  that  we  cannot  puzzle  out.  Yet  that 
knowledge,  which  lies  beyond  the  immediate  reach  of  our 
senses,  we  must  have,  for  it  has  the  highest  sort  of  survival 
value.  We  must  know  nature  fully.  This  knowledge,  which 
we  might  have,  had  we  the  proper  sense  organs  to  obtain  it, 
we  are  slowly  acquiring  in  another  way.  We  are  obtaining  it 
through  a  laborious  task  of  inference  and  reasoning,  the  results 
of  which  as  expressed  in  the  sciences  mark  progress  towards 
better  means  to  better  adaptation.  The  method  of  adaptation  is 
here  far  removed  from  that  which  consists  only  of  direct  sensory 
data  and  memory  of  that  data  or  the  linguistic  record  of  that 
memory.  And  to  the  extent  that  this  is  the  case  the  memory 
image  in  its  old  form,  however  recorded,  has  lost  most  of  its 
significance,  its  survival  value.  In  languag^e  is  recorded  not 
only  the  empirical  experience  of  the  race,  but  also  the  history 
of  its  sciences.  Against  this  background  of  knowledge  that  of 
the  individual  is  lost  sight  of  almost  entirely.  In  fact,  few  in- 
dividuals attain  the  mental  scope  to  make  a  practical  use  of 
more  than  a  very  small  portion  of  the  race's  contribution  to 
science. 

But  science  has  another  use  than  has  so  far  been  implied. 
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We  have  considered  science  as  a  means  to  adaptation  and  for 
guiding  conduct  only  in  so  far  as  it  supplements  the  insufficient 
sensory  data.  The  memory  of  our  immediate  experience  can 
never  get  beyond  what  the  senses  furnish,  and  if  this  is  in- 
adequate, memory  must  be  at  least  to  the  same  extent  inade- 
quate. Science  has  extended  sensory  knowledge.  But  this 
extension  merely  by  added  observations  is  science's  smallest 
function.  The  memory  image  of  the  individuars  immediate 
experience  has  been  called  the  means  to  a  remote  adaptation, 
because  upon  the  basis  of  it  the  individual  could  adjust  his 
reaction  beforehand  in  the  expectation  of  meeting  the  same 
situation  again.  But  science  has  supplied  a  means  to  remote 
adaptation  in  a  far  larger  sense  than  this.  The  empirical  ob- 
servations are  reduced  to  general  rules  and  laws  of  nature.  In 
some  places  at  least  we  know  nature  to  such  an  extent  that 
we  know  what  she  will  do  before  she  does  it.  We  need  not 
wait  for  that  experience;  we  can  tell  what  it  will  be  beforehand 
and  can  adjust  our  procedure  accordingly.  The  experience 
that  may  injure  or  cost  the  life  of  the  individual  before  he  can 
know  how  to  adjust  his  behavior  can  be  avoided  through  the 
knowledge  that  science  affords.  Science  looks  to  the  future 
far  beyond  the  limits  of  the  individual's  memory  of  his  own  ex- 
perience. It  looks  into  the  past  also  far  beyond  the  reach  of 
either  the  individual's  or  the  race's  memory. 

In  this  consideration  of  the  larger  relations  between  memory 
and  reason  in  science  we  have  lost  sight  for  the  moment  of  what 
r61e  they  play  in  the  everyday  life  of  the  individual  when  he 
is  neither  attempting  to  be  scientific  nor  particularly  conscious 
of  guiding  his  conduct  according  to  the  dictates  of  the  memory 
of  his  previous  experience.  Life  is  wider  than  merely  its  utili- 
tarian aspects;  and  conduct  consists  of  more  than  adaptation  of 
reaction  with  reference  to  survival.  In  the  fuller  and  richer 
scope  of  consciousness,  what  places  do  memory  and  reason 
hold  ?  The  main  fact  in  answer  to  this  question  may  be  stated 
here  at  once.  In  the  vast  majority  of  instances  man's  actions 
are  a  matter  of  habit,  in  which  neither  reason  nor  conscious 
memory  enter,  or  follow  from  accepted  authority,  in  which  case 
reason  and  conscious  memory  are  equally  absent.  Man  is  re- 
garded as  the  only  rational  being,  but  it  is  only  in  very  rare 
moments  that  he  is  consciously  rational.  It  has  taken  nature 
a  long  time  to  produce  this  supreme  function  in  the  animal 
organism,  and  it  requires  the  results  of  the  last  stage  in  the 
development  of  structural  complexity.  It  is  too  precious  a 
function  to  be  employed  in  the  usual  and  ordinary  activities  of 
life.     The  guidance  of  these  is  handed  over  to  other  methods. 

If  to  this  extent  we  must  depreciate  the  function  of  reason 
in  everyday  life,  we  must  to  an  equal,  if  not  greater  extent,  de- 
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preciate  the  function  of  mere  memory.  It  has  been  said  that 
the  function  of  forgetting  is  as  important  as  is  that  of  remem* 
bering.  This  touches  one  aspect  of  a  fact  to  which  we  may 
turn  our  attention  for  a  moment.  It  is  not  so  much  in  how 
much  we  remember,  but  in  how  we  select  in  our  remembering 
that  the  mind  becomes  efficient  and  makes  progress.  If  we 
remembered  with  equal  tenacity  all  the  experiences  of  our  life, 
that  condition  would  be  as  fatal  as  that  of  the  absolute  absence 
of  memory.  Attention  was  called  before  to  the  insufficiency 
of  our  sensory  data  as  a  direct  means  to  adaptation.  In  the 
contemplation  of  this  fact  we  should  not  forget  that  our  salva- 
tion lies  in  part  in  forgetting  practically  all  of  the  limitless 
mass  of  data  that  is  constantly  being  presented  to  conscious- 
ness. Of  the  many  thousands  of  impressions  that  reach  most 
of  our  sense  organs  every  hour,  it  is  only  the  very  excep- 
tional one  that  is  remembered  the  next  hour;  it  is  only  the 
very  exceptional  one  that  rises  above  the  threshold  of  con- 
sciousness sufficiently  to  become  the  object  of  attention  even  for 
an  instant.  Of  the  many  incidents  that  we  attend  to  during  a 
day,  of  the  thoughts  we  think,  and  the  emotions  we  experi- 
ence, it  is  a  very  rare  one  that  we  honor  with  a  second  thought. 
If  we  ask  why  this  should  be  so,  the  answer  is  at  once  that 
these  things  have  no  interest,  no  significance,  no  value.  It  is, 
indeed,  one  of  the  marks  of  superiority  that  the  mind  can  disre- 
gard them.  Attention  to  them  would  mean  so  much  energy 
wasted,  so  much  distraction  from  the  more  serious  and  im- 
portant affairs  of  life,  a  break  in  the  continuity  of  a  con- 
sistent purpose  that  runs,  or  ought  to  run,  through  all  our 
conscious  living.  But  what  is  significant  in  this  for  our 
present  consideration  is  the  fact  that  mere  memory  takes  here 
a  subordinate  place.  It  is  not  the  indiscriminate  retention  and 
recall  of  all  our  experiences  but  the  proper  selection  of  data  for 
memory  that  is  significant;  a  factor  of  superior  importance 
comes  in  that  makes  the  proper  use  of  the  memory  faculty,  and 
it  is  through  this  proper  use  alone  that  memory  becomes  of 
value  to  life.  What  this  more  important  factor  is  is  difficult  to 
describe.  We  cannot  say  that  we,  as  a  rule,  make  a  rational 
selection  of  what  is  to  be  remembered  and  what  is  to  be  disre- 
garded. In  the  majority  of  instances  we  certainly  do  not  rea- 
son it  out.  It  is  rather  the  whole  life  of  the  individual  that 
enters  to  decide.* 

This  view  depreciates  mere  memory  as  the  factor  that  deter- 
mines what  is  to  become  a  more  or  less  permanent  part  of  our 
mental  life  and  what  in  our  experience  is  to  be  excluded. 

^  This  aspect  of  the  matter  and  those  that  I  touch  upon  below  have 
been  luminously  treated  by  Stratton:  Experimental  Psychology  and 
Culture,  N.  Y.,  1903,  pp.  187-195. 
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There  is  one  other  matter  to  be  noted  in  which  memory  alone 
does  not  play  so  great  a  rdle  as  might  seem,  or  as  is  usually 
supposed.  With  those  experiences  that  we  do  wish  to  retain 
and  attempt  to  recall  the  naive  assumption  is  that,  after  the 
original  experiences  are  once  past,  it  is  memory  alone  that  de- 
cides what  and  how  we  shall  recall  them.  But  the  phenomena 
of  memory  illusion  and  our  own  introspection  shows  that  this  is 
not  so.  In  the  attentive  recall  of  our  experiences  we  read  into 
our  memories  things  that  we  do  not  really  possess  as  memories; 
we  remember  things  as  we  think  they  ought  to  have  been. 
In  this  our  knowledge  of  the  order  of  nature,  or  other  logical 
motive,  takes  the  place  of  memory,  and  reconstructs  our  expe- 
rience where  memory  finds  itself  deficient.  Through  a  long 
schooling  with  nature  we  have  acquired  an  insight  into  her 
ways,  and  when  we  are  called  upon  to  say  how  such  and  such 
an  event  took  place  it  is  this  insight  as  much  or  more  than  it 
is  memory  that  is  determinative  for  us.  We  have  many  memory 
illusions,  but  we  never  remember  a  thing  as  having  occurred 
contrary  to  what  we  think  is  a  law  of  nature.  * 'After  all," 
says  Stratton,  **and  especially  when  we  try  to  interrelate  events 
lying  in  the  more  distant  past,  our  main  dependence  is  upon 
our  knowledge  of  hoW  things  ought  to  go  together,  rather  than 
upon  simple  sensations  or  emotions  or  upon  the  elements  of 
distinctness.  We  learn  some  of  the  more  elementary  laws  of 
nature  and,  guided  by  them,  set  up  certain  mnemonic  land- 
marks; and  then,  with  these,  we  connect  our  subordinate  mem- 
ories, knowing,  as  we  do,  what  their  causal  relation  was,  and 
what  order  they  mtist  have  had."  In  this  connection  the  in- 
fluence of  conscious  memory  in  acquiring  that  insight  is  of 
course  not  to  be  overlooked.  But  when  it  is  once  acquired  it 
has  a  higher  function  than  conscious  memory  can  exercise.  In 
this  recotistruction  of  the  past  by  insight,  and  not  by  conscious 
recall,  the  process  may  be  that  of  conscious  inference,  but  as  a 
rule  it  is  not.  Insight  like  perception  is  the  result  of  a  long 
training  of  the  individual  and  of  the  race,  in  which  nearly  all 
of  the  steps  that  it  was  necessary  to  take  to  attain  it  have 
dropped  out.  In  it  the  voice  of  our  past  speaks  in  an  effective 
but  unobtrusive  tone.  We  can  recall  few  of  the  events  of  our 
childhood,  and  of  the  things  that  occurred  in  that  long  period 
of  learning  that  has  made  the  adult  mind.  But  the  past  that 
is  forgotten  is  not  necessarily  lost.  In  some  form,  by  some 
method,  we  continue  to  profit  by  that  experience,  and  it  is  more 
important  to  have  had  a  good  past  than  to  be  able  to  recall  it. 
The  matter  of  insight  into  the  laws  of  nature  and  the  con- 
struction of  the  past  and  the  future  through  it  rather  than 
directly  through  conscious  memory  is  a  process  of  slow  acquisi- 
tion that  belongs  to  the  race  much  more  than  it  does  to  the 
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individual.  And  in  this  connection  it  is  interesting  to  raise 
the  question  as  to  the  probable  place  of  conscious  memory 
among  mental  functions  in  the  future  of  the  race.  In  regard 
to  this  topic  I  can  do  no  better  than  to  quote  another  pas- 
sage from  Stratton.  **With  us  at  present,*'  he  says,  **memory 
is  the  necessary  means  of  rising  superior  to  memory.  Our  in- 
sight is  not  as  yet  sufficient  to  enable  us  to  detect  in  our  im- 
mediate and  present  perceptions  a  wide  range  of  unperceived 
facts.  So  that  we  must  depend  upon  memory  to  furnish  the 
large  store  of  experience  with  which  reason  works.  It  is  con- 
sequently through  our  power  of  recollection  that  we  attain  that 
preliminary  familiarity  with  nature  and  its  laws  by  which  we 
are  able  later  to  turn  upon  memory,  correct  it,  and  even  shake 
ourselves  free  from  its  dominion.  The  course  of  development, 
therefore,  it  seems  probable,  is  from  an  initial  state,  in  animals 
and  children,  which  is  without  consciousness  of  the  past, 
through  a  period  of  memory  and  recollection,  and  then  onward 
towards  a  condition  of  even  more  perfect  consciousness  of  the 
past  than  memory  gives;  but  by  insight  and  not  by  mechanical 
retention.  Memory  thus  stands  between  these  extremes  as  a 
happy  transition  expedient,  an  easy  makeshift,  mercifully  given 
us  during  the  days  of  our  ignorance,  so  that  we  may  have  the 
world  before  us  without  the  need  of  understanding  it.  Some 
such  thought  seems  intended  by  Beatrice  when  she  says  to 
Dante  that  the  angels  have  no  need  of  memory,  because  there 
is  no  interruption  of  their  vision;  they  see  all  things  constantly 
reflected  in  the  divine  countenance." 


ON  CONDITIONS  AFFECTING  THE  MAXIMAL  RATE 

OF  VOLUNTARY  EXTENSOR  AND  FLEXOR 

MOVEMENTS  OF  THE  RIGHT  ARM. 


By  Robert  Harvey  Gault. 


Introductory. 

Experiments  on  the  maximal  rate  of  extensor  and  flexor 
movements  of  both  arms  in  various  classes  of  persons  have  been 
for  some  time  in  progress  at  the  Laboratory  of  Psychology  of 
the  University  of  Pennsylvania.  The  results  of  this  investiga- 
tion, when  published,  will  contribute  material  bearing  on  dif- 
ferences in  maximal  rate  of  movement  for  race,  sex,  for  the 
right  and  left  arms,  and  for  extension  and  flexion.  In  the 
course  of  this  enquiry'  several  factors  have  appeared  to  exert 
a  determining  influence  upon  the  rate  of  these  movements. 
Not  only  are  such  general  factors  as  practice  and  fatigue  efiec- 
tive  in  modifying  the  rate  but  the  position  of  the  subject  with 
reference  to  the  instruments,  his  mental  attitude  toward  the 
investigation,  the  stimulation  which  he  receives  from  the  direc- 
tions of  the  experimenter,  the  direction  of  his  attention  to  the 
various  parts  of  the  movement;  all  these  and  other  factors  from 
time  to  time  are  observed  to  afiect  the  rate  of  movement  of 
some  or  all  subjects. 

This  monograph  proposes  to  subject  to  the  analysis  of  the 
experimental  method  certain  of  these  factors  that  determine  the 
maximal  rate  of  voluntary  movement.  Its  scope  is  restricted 
to  an  examination  of  certain  conditions  afiecting  the  initial  and 
preparatory  stage  of  movements  of  maximal  rate,  i,  e, ,  those 
in  which  the  volitional  element  is  at  a  maximum.  For  the 
purposes  of  this  investigation  I  have  employed  extensor  and 
flexor  movements  of  the  right  arm. 

It  would  be  imposible  within  the  limits  of  an  inquiry  of  mod- 
erate proportions  even  to  begin  an  examination  of  all  the  in- 
fluences that  probably  have  a  share  in  the  production  of  these 
movements.  The  factors  with  which  I  shall  be  concerned  in 
this  monograph  are: 

1 .  Various  extents  of  running  start; 

2.  The  mean  variations  of  the  average  rate  of  movement; 

3.  The  back  pressure  or  the  backward  start,  /.  ^.,  a  pres- 
sure of  variable  amount  exerted  by  the  hand  and  arm  against 
the  post  from  which  the  movement  is  started; 

4.  The  duration  of  the  back  pressure  or  backward  start; 
Journal— 7 
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5.  Various  conditions  such  as  practice,  fatigue  and  the  dif- 
ferential rate  of  extensor  and  flexor  movements  which  have 
arisen  incidentally  in  the  course  of  the  investigation. 

The  back  pressure  exerted  barely  enters  the  field  of  the  sub- 
ject's consciousness.  The  image  of  the  end  of  voluntary  move- 
ments is  so  vivid  that  the  initial  and  preliminary  stages  cannot 
be  successful  rivals  excepting  by  special  effort  on  the  part  of 
the  observer,  and  in  this  case  the  movement  usually  suffers 
either  in  speed  or  in  accuracy  or  in  both.  But  though  these 
stages  of  movement  are  so  dimly  perceived  the  adjustments 
which  take  place  within  them  are  of  no  less  interest  to  the  psy- 
chologist who  keeps  a  place  in  his  scheme  of  psychology  for 
reflex  and  automatic  movements.  It  is  doubtless  due  to  the 
position  which  they  occupy  in  the  field  of  consciousness  that 
they  have  received  so  little  attention  at  the  hands  of  psycholo- 
gists and  physiologists. 

The  studies  of  the  initial  stage  of  movement  considered  as 
the  time  of  reaction,  it  is  true,  would  fill  volumes.  But  these 
studies  usually  do  not  include  an  examination  of  the  relation 
between  the  reaction  time  and  the  movement  which  follows. 
On  the  other  hand,  the  literature  bearing  upon  the  problem  of 
this  investigation  is  meagre.  Camerer,  in  1866  (2),*  described 
as  the  **form"  of  a  voluntary  movement  the  characteristic  suc- 
cessive variations  in  the  rate  of  a  horizontal  movement  of  the 
arm  from  the  beginning  to  the  end  of  the  course.  The  move- 
ment is  at  first  slow,  then  increases,  and  finally  decreases  in 
rapidity.  Camerer,  however,  did  not  employ  movements  ot 
maximal  rate.  His  results  therefore  do  not  bear  directly  upon 
the  problem  of  the  present  investigation.  They  bring  to  light, 
nevertheless,  at  least  one  item  of  interest  in  this  connection. 
Although  the  form  of  movement  is  approximately  the  same  for 
extensor  and  flexor  movements,  the  highest  velocity  in  slow 
extensor  movements  is  reached  a  little  later  in  the  course  than 
the  highest  velocity  in  flexor  movements.  In  other  words,  the 
running  start,  during  which  the  arm  is  approaching  its  maxi- 
mal velocity,  is  longer  in  extensor  than  in  flexor  movements. 
But  nothing  in  the  literature  justifies  the  conclusion  that  the 
same  difference  would  be  found  in  movements  of  maximal  rate. 

The  investigations  of  Loeb  and  Koranyi  in  1890  (6)  on 
horizontal  movements  of  an  arm  lightly  loaded,  and  those  by 
Binet  and  Courtier  in  1893  (i)  on  rapid  writing  movements 
appear  to  confirm  Camerer*s  conclusion  in  a  general  way  but 
add  nothing  of  importance  bearing  on  the  problem  of  this  inves- 
tigation. 

In  1892  Fullerton  and  Cattell  (4:114  f.)  made  a  brief  report 

^See  References  at  the  end  of  this  paper. 
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of  a  few  experiments  on  the  maximal  rate  of  movement.  Their 
general  procedure  as  well  as  the  details  of  method  are  very 
nearly  those  which  I  have  followed  in  my  investigation.  They 
employed  similar  extensor  and  flexor  movements  of  the  right 
and  left  arms,  a  course  of  the  same  extent,  t.  e,,  50  cm.,  and 
placed  the  subject  in  approximately  the  same  position  with 
reference  to  the  apparatus  which  differed  only  in  detail  from 
mine.  They  report  that  the  average  time  of  a  movement  of 
the  arm  over  50  cm.  in  10  separate  series  of  10  experiments 
each  with,  however,  one  subject  only,  varies  from  960-  to  1380-. 
They  believe  this  variation  points  to  diffisrences  in  the  condi- 
tion of  the  subject.  In  the  same  subject  flexion  of  the  right 
arm  is  found  to  be  slower  by  70*  than  extension  of  the  same  arm. 
This  contradicts  the  report  of  Charles  Fere,  in  1889  (3)»  to  the 
effect  that  flexion  of  the  upper  limbs  is  not  only  more  energetic 
but  of  greater  velocity  than  extension.  Fere  admits,  however, 
the  possibility  of  occasional  exceptions.  As  to  the  variations  in 
the  velocity  of  a  single  continuous  movement  of  maximal  rate 
from  the  beginning  to  the  end  of  this  course,  Fullerton  and 
Cattell  are  of  the  opinion  that  the  rate  is  high  at  the  beginning 
and  diminishes  toward  the  end  of  the  movement. 

The  second  problem  of  this  investigation,  to  find  the  effect  of 
the  preliminary  backward  start  or  back  pressure  upon  the  sub- 
sequent movement,  was  first  studied  by  Woodworth,  in  1901(9), 
who  examined  the  extent  of  the  upward  movement  of  the 
clenched  fist  in  its  relation  to  a  downward  blow  upon  a  table.  He 
found  that  a  forcible  blow  is  not  always  accompanied  by  a  great 
extent  of  preliminary  upward  movement.  Although  no  con- 
stant relation  appears  between  the  force  of  the  blow  and  the 
extent  of  the  upward  movement,  by  selecting  a  large  number 
of  the  more  forcible  blows,  he  found  that  the  average  of  the 
upward  movements  preceding  them  is  greater  than  that  of  the 
upward  movements  accompanied  by  less  forcible  downward 
blows. 

In  an  investigation  of  * 'antagonistic  reactions"  in  1903,  W. 
G.  Smith  (8)  discovered  that  about  one-third  of  his  subjects 
showed  an  unmistakable  inclination  to  increase  the  downward 
pressure  upon  the  key  just  before  reacting.  It  is  Smith's 
opinion  that  from  the  psychophysical  point  of  view  antagonis- 
tic reaction  is  due  to  the  idea  dominant  in  consciousness  before 
the  reaction  being  that  of  holding  the  finger  pressed  upon  the 
key.  When  the  signal  for  reaction  comes  it  is  quite  conceiv- 
able that  the  first  effect  of  the  shock  would  be  a  more  decided 
realization  of  the  motor  idea  already  in  consciousness  :  i,  e.,  a 
more  decided  push  upon  the  key.  No  attempt  was  made  by 
Smith  to  find  what  relation,  if  any,  exists  between  the  antago- 
nistic reaction  and  the  subsequent  movement. 
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In  a  study  of  reaction  time  and  an  outward  rotatory  move- 
ment of  the  arm.  T.  V.  Moore  (7:55  ff.)»  ^^  1904,  found  no 
constant  relation  between  reaction  time  and  movement  time, 
and  no  evidence  of  an  antagonistic  reaction.  It  is  probable, 
however,  that  he  overlooked  the  latter  for  he  says  (7:13)  that 
while  waiting  for  the  signal  to  react  his  subjects  often  **unwit- 
tingly"  broke  and  re-made  contact  between  the  rotating  arm 
of  his  instrument  and  the  contact  post. 

The  most  recent  study  of  the  preliminary  stage  of  movement 
is  that  of  Judd.  McAllister  and  Steele  (5),  published  early  in 
1905.  This  is  an  investigation  of  the  phenomena  described  by 
W.  G.  Smith.  The  experiments  show  that  preparation  for  the 
final  reaction  movement  by  a  gradual  movement  in  the  direc- 
tion of  reaction  is,  with  most  subjects,  less  favorable  for  a 
speedy  reaction  than  the  gradual  antagonistic  movement, 
(5 -1 53)  On  the  other  hand  sudden  antagonistic  reactions 
are  cases  of  excessive  effort  which  is  not  always  so  applied  as  to 
be  favorable  to  the  speed  of  reaction .  (5:171.)  The  result  seems 
to  justify  their  conclusion  that  a  reaction  is  not  a  simple  move- 
ment. Between  the  warning  signal  and  the  stimulus  there  is 
always  a  complex  process  of  adj ustment.  ( 5 : 1 63. )  The  com- 
parison of  the  effects  of  the  gradual  and  the  sudden  antagonis- 
tic movement  upon  the  final  reaction  appears  to  be  the  first 
contribution  bearing  upon  one  problem  of  my  investigation, 
{.  ^.,  the  relation  between  the  duration  of  the  antagonistic 
phenomenon  and  the  subsequent  movements. 

Apparatus  and  Method. 

This  investigation  permits  of  the  treatment  ot  my  experi- 
ments in  two  main  divisions:  first,  those  experiments  which 
had  to  do  with  the  effect  of  various  extents  of  running  start 
upon  the  rate  of  movement;  and  next  in  order,  those  dealing 
with  the  back  pressure.  My  apparatus  and  methods  differed 
somewhat  in  these  two  groups  of  experiments.  In  both  groups, 
however,  the  time  of  the  movement  was  recorded  by  the  Hipp 
chronoscope  controlled  to  a  constant  and  variable  error  of  less 
than  one  sigma  by  means  of  the  Cattell  drop  screen.  During 
the  course  of  the  investigation  from  the  middle  of  October,  1904, 
to  the  end  of  February,  1905.  93  control  series  of  10  trials  each 
were  made.  The  variations  of  the  averages  of  these  10  con- 
secutive trials  from  the  standard  control  time  of  the  Cattell 
screen  vary  between  o.^cr  and  i.^cr,  the  average  constant  error 
being  o.5or.  The  mean  variations  range  from  o.27or  to  o.89or, 
the  average  mean  variation  being  0.560-. 

For  the  first  group  of  experiments,  namely,  those  dealing 
with  the  effect  of  the  running  start  upon  the  rate  of  movement, 
we  required  a  device  to  mark  the  beginning  and  the  end  of  the 
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recorded  part  of  the  movement.  For  this  purpose  I  used  two 
instruments,  one  of  which  served  as  the  starting-post  of  the 
movement  and  will  be  called  the  "suiting  contact,"  the  other 
usually  served  as  the  finishing-post  and  will  be  called  the  "fin- 
ish-contact." 

In  my  experiments  without  a  running  start,  the  starting  con- 
tact (See  Pig.  I,  A.)  is  adjusted  to  close  the  chronoscopic  dr- 
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cuit  at  the  beginning  of  a  movement.  When  in  use  the  instm- 
ment  is  fastened  to  the  edge  of  a  laboratory'  table  or,  as  in  my 
experiments,  to  a  horizontal  wooden  bar,  by  means  of  a  clamp 
which  forms  the  lower  part  of  the  contact  piece.  The  part  of 
the  instrument  which  extends  above  the  level  of  the  bar  when 
it  is  clamped  in  position,  as  in  Fig.  i,  A,  consists  essentially  of 
two  wooden  uprights,  */*'  and  **^,**  fastened  securely  to  the 
base.  Between  these  and  projecting  above  them  is  a  light  bar 
of  ebonite  *'^/'  9  x  2  x  0.5  cm.  which  I  shall  call  the  * 'start- 
ing-post.*' This  post  is  movable  through  an  arc  limited  by 
the  distance,  2.5  cm.,  between  the  two  uprights.  By  means  of 
a  set  screw  projecting  from  each  upright,  e,  g.,  "^*'  and  **«** 
for  movements  to  the  right  of  the  starting-post,  the  movement  of 
the  post  may  be  restricted  to  any  desired  extent.  In  my  ex- 
periments the  set  screws  were  adjusted  to  permit  of  a  move- 
ment of  the  starting-post  of  i  mm.  at  the  level  of  the  lower  set 
screw  **«,'*  at  which  point  the  electrical  contact  was  made. 
In  practice  the  subject  placed  the  first  finger  of  the  right  hand, 
the  back  of  the  hand  being  uppermost,  against  the  movable 
starting-post  and  held  it  in  position  against  the  set  screw  **^" 
of  the  upright  on  the  left  of  the  instrument.  The  hand  was 
held  in  this  position  while  the  subject  awaited  the  signal  to 
make  the  required  movement.  The  pressing  back  of  the 
starting-post  against  the  set  screw  is  accomplished  against  the 
resistance  of  the  adjustable  spring  '"a.''  When  the  hand  is 
removed  from  the  starting-post  the  spring  shoves  the  post  vig- 
orously forward  over  the  small  distance  permitted  by  the  set 
screw  *'«.*'  This  set  screw  carries  at  its  inner  extremity  a 
plunger  contact  pin  of  platinum.  The  plunger  pin  ''b''  of  the 
opposite  set  screw  *V  is  clearly  visible  in  the  illustration. 
That  of  the  set  screw  **«'*  is  thrust  back  into  the  body  of  the 
set  screw  by  the  pressure  of  the  starting-post.  On  the  face  of 
the  starting-post  just  opposite  the  contact  set  screw  is  a  thin 
plate  of  platinum  connected  with  tl?e  binding  post  **r.''  The 
circuit  is  closed  by  the  plunger  pin  in  the  set  screw  *'«'*  im- 
pinging upon  the  surface  of  this  platinum  plate. 

This  **starting-contact*'  is  a  double  one.  The  upper  set 
screw  *'w"  of  the  upright  on  the  right  of  the  instrument,  **>&,*' 
may  be  brought  into  function  with  the  set  screw  *V*'  and 
plunger  pin  **^*'  of  the  binding  post  **^."  The  starting-post 
carries  on  its  left  surface  a  second  platinum  plate  which  is  in- 
sulated from  that  described  above  on  the  right  surface,  and  is 
connected  with  a  binding  post  on  the  reverse  edge  of  the  start- 
ing-post as  seen  in  Fig.  i  A.  The  spring  ''W  may  be  adjusted 
to  exert  a  pull  to  the  left  upon  the  * 'starting-post*  *  instead  of 
pushing  it  to  the  right  as  in  the  arrangement  described  above. 
Thus  by  changing  the  upper  set  screws  and  by  adjusting  the 


MOVEMENTS  OF  THE  RIGHT  ARM.  363 

Spring,  this  '*starting-contact*'  may  be  used  to  record  a  move- 
ment either  toward  the  right  from  the  starting-post  or  toward 
the  left.  In  my  experiments  the  apparatus  was  adjusted  only 
as  described  in  the  first  instance:  to  record  movements  toward 
the  right.  When  movements  in  flexion  were  to  be  recorded, 
which  naturally  required  a  movement  toward  the  left  from  the 
starting  point,  the  subject  stood  back  of  the  instrument,  as 
represented  in  Fig.  i  A,  thus  placing  the  starting-post  on  his 
right  and  enabling  him  to  move  from  it  toward  the  left. 

The  finish  contact  (Fig.  i  B),  employed  to  break  the  circuit 
at  the  end  of  such  part  of  the  movement  as  it  was  desired  to 
record,  consists  essentially  of  a  slender  hickory  stick  **z«/,"  15 
cm.  long,  rotating  about  a  horizontal  axis  which  carries,  in 
addition  to  the  stick,  which  we  shall  call  the  **finish-post,"  a 
contact  disc  of  ebonite  ''x,**  which  may  be  so  adjusted  with 
reference  to  a  platinum  brush  connected  with  the  binding  post 
'7,''  that  the  slightest  movement  of  the  finish-post  from  any 
given  position  will  break,  or,  if  desired,  close  an  electric  cir- 
cuit. When  used  as  a  finish-post  the  contacts  are  so  adjusted 
that  the  circuit  is  closed  when  the  post  is  vertical.  A  slight 
movement  of  the  post  to  the  right  will  then  break  the  circuit. 
As  the  post  is  often  violently  knocked  down  the  instrument  is 
provided  with  a  spring  catch  'y,''  to  prevent  any  possible  re- 
bound from  closing  the  circuit  after  it  has  once  been  broken. 
The  instrument  shown  in  the  illustration  is  more  complicated 
than  was  necessary  for  my  experiments.  The  horizontal  axis 
is  provided  with  a  second  disc  similar  to  **jr''  so  that  two  cir- 
cuits may  be  controlled  by  the  same  movement  of  the  post. 

These  two  instruments  were  clamped  to  a  horizontal  bar  at 
such  distance  apart  that  the  stretch  between  the  **starting-post*' 
and  the  * 'finish-post''  exactly  equalled  50  cm.  plus  the  thick- 
ness of  the  subject's  right  index  finger.  In  extensor  move- 
ments, the  subject  faced  the  instruments  as  represented  in  Fig. 
I,  with  the  centre  of  his  body  about  }(  of  the  length  of  the 
entire  stretch  from  the  starting-post  to  the  finish-post.  In 
flexor  movements  the  subject  faced  the  back  of  the  instruments, 
as  shown  in  Fig.  i,  placing  himself  about  ^  of  the  distance  of 
the  entire  stretch  from  the  starting-post  to  the  finish-post. 
When  these  instruments  are  clamped  to  the  edge  of  a  table 
around  which  it  is  not  convenient  for  the  subject  to  move,  the 
flnish-post  shown  in  Fig.  i  B,  is  used  to  the  right  of  the  start- 
ing-post and  another  finish-post  is  clamped  at  the  desired  dis- 
tance to  the  left,  the  latter  instrument  being  appropriately 
modified  for  use  in  movements  toward  the  left. 

This  set  of  three  contact  pieces  was  designed  by  Professor 
Witmer  for  the  Laboratory  of  Psychology  as  an  improvement 
on  the  rate  of  movement  apparatus  described  by  FuUerton  and 
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Cattell.  The  Cattell  instrument  is  cumbersome  and  difficult  to 
set  up  outside  of  the  laboratory.  The  Witmer  set  is  easily 
transported,  may  be  set  up  wherever  a  table  can  be  found,  and 
when  once  adjusted  permits  of  movements  of  the  right  and  left 
hand  in  both  flexion  and  extension  from  nearly  the  same  posi- 
tion. 

In  experiments  tvith  a  running  start,  the  starting-post  de- 
scribed above  and  the  finish-post  were  clamped  upon  the  bar 
at  a  distance  equal  to  the  movement  desired  to  be  measured 
plus  the  running  start  intended  to  be  allowed,  which  varied  in 
my  experiments  from  0.25  cm.  to  7.5  cm.  At  a  distance  from 
the  starting-post  equal  to  the  running  start,  another  instrument 
similar  to  that  described  as  the  finish-post  was  clamped  to  the 
horizontal  bar.  But  in  this  case,  the  contacts  on  the  horizontal 
axis  were  so  adjusted  that  the  circuit  was  open  when  the  post 
was  vertical,  but  closed  upon  the  smallest  movement  of  the  post 
to  the  right.  The  circuit  maker  of  the  starting-post  **^"  Fig. 
I,  was  thrown  out  of  function  and  the  subject  started  his  move- 
ment ftom  the  starting-post  as  described  above.  At  the  signal 
he  moved  his  hand  as  rapidly  as  possible  to  the  finish-post, 
striking  on  the  way  the  post  inserted  at  the  beginning  of  the 
stretch  over  which  the  time  of  movement  is  to  be  recorded. 

For  the  second  group  of  experiments,  namely,  those  dealing 
with  the  effect  of  the  preliminary  backward  start  or  *'back 
pressure''  upon  the  rate  of  movement,  the  apparatus,  consisting 
of  several  instruments,  was  adapted  to  perform  the  following 
ftinctions  :  ( i )  to  close  the  chronoscope  circuit  at  the  begin- 
ning of  the  movement ;  (2)  to  break  the  chronoscope  circuit  at 
the  end  of  the  part  of  a  movement  intended  to  be  recorded ; 
(3)  to  measure  the  amount  of  *'back  pressure"  at  the  start  of 
this  recorded  movement  in  terms  of  grams  or  some  other  con- 
venient unit ;  and  (4)  to  measure  the  duration  of  this  pressure. 
One  of  these  instruments  is  illustrated  in  Fig.  2  and  appears 
schematically  also  in  the  diagram.  Fig.  3.  The  frame-work  of 
the  instrument  (see  Fig.  2),  which  is  made  of  hardwood,  con- 
sists of  a  baseboard  ''A  B,'*  i  M.  x  18  cm.  x  2.5  cm.,  at  one 
end  of  which  is  erected  an  upright  support  *'E,'^  40  x  18  x  1.5 
cm.  From  the  upper  extremity  of  this  upright  projects  a  hori- 
zontal arm  **Z?,'*  18x3x2.5cm.,  from  which  hangs  a  lever 
**C"  50  X  2.7  X  I  cm.,  suspended  from  a  pivot  pin  **A*'  about 
which  as  an  axis  the  lever  is  free  to  move  in  a  vertical  plane. 
This  movement,  however,  is  limited  by  a  slot  in  the  baseboard, 
17  cm.  long,  through  which  the  lever  projects  to  a  distance  of 
10  cm.  below.  This  lever  carries  a  make  and  break  contact 
operated  by  a  thin  spring  tongue  of  sheet  copper  9  x  i  cm. 
against  which  the  subject  presses  the  index  finger  of  the  hand 
at  the  point  ''g,''     The  upper  end  of  this  tongue  is  held  tight 
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against  the  lever  by  the  screw  of  the  binding  post  "k."  The 
excursion  of  the  lower  end  of  this  spring  tongue  is  limited  by  a 
yoke,  'y,"  of  sheet  copper  which  is  fastened  to  the  lever  by 
the  binding  post  "fi,"  The  tongue  of  copper  is  adjusted  to 
bear  against  the  yoke  so  as  to  close  the  chrouoscope  circuit 
passing  through  the  binding  posts  "k"  and  "p."  When  the 
subject  presses  against  the  starting  lever  the  spring  tongue  is 
pushed  back  through  a  distance  of  t  mm.  against  the  surface 
of  the  lever. 

For  my  experiments  on  the  duration  of  the  back  pressure  I 
needed  also  to  record  the  time  during  which  the  subject  exerted 
pressure  upon  the  starting  lever.  For  this  purpose  I  employed 
another  circuit  passing  to  the  spring  tongue  through  the  bind- 
ing post  "i"  and  front  the  spring  tongue  to  the  binding  post 
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"n,"  which  passes  through  the  lever  and  offers  a  bearing  on 
the  surface  next  to  the  spring*  tongue. 

The  finish  post  "d"  of  the  finish  contact  "C,"  a  slender 
stick  15  cm.  long,  operates  as  does  the  "finish-post"  "w"  on 
the  finish  contact  illustrated  in  Fig,  i,  B.  This  post  "d"  is 
fixed  to  an  axis  bearing  a  contact  disc  rotating  about  the  axis 
when  the  post  is  moved  to  or  from  its  vertical  position.  This 
disc  is  so  adjusted  that  a  slight  movement  of  the  post  "d"  to 
the  left  from  the  vertical  position  breaks  an  electrical  contact 
with  the  brush  "c"  projecting  from  the  binding  post  "b."  A 
spring  catch  "a"  prevents  the  rebound  of  the  post  'W  after 
it  has  been  forcibly  knocked  down.  When  the  starting  and 
finish  contacts  just  described  are  placed  in  circuit  with  the 
chronoscope  we  have  a  rate  of  movement  apparatus  analogous 
to  that  illustrated  in  Fig.  t. 

The  measurement  of  the  amount  of  backward  start  or  back 
pressure  is  accomplished  through  the  following  special  features 
of  the  instrument.  The  lever  "C"  extends  through  a  slot  in 
the  baseboard  and  is  attached  below  at  "r"  to  a  spring  balance 
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**/***  which  is  graduated  in  grams.  From  the  scale  of  this 
balance,  an  observer  can  read  in  grams  the  amount  of  pres- 
sure exerted  by  the  subject  toward  the  right  upon  the  lever 
**C**  From  this  reading,  the  pressure  exerted  by  the  subject 
may  be  calculated  by  using  the  formula  for  a  lever  of  the  third 
order,  the  ratio  of  the  arms  being  1:1.5  when  the  subject's 
finger  is  held  at  **^.*'  In  practice,  however.  I  did  not  obtain 
the  ''back  pressure'*  readings  directly  from  the  spring  balance 
*'/*,"  A  light  cord»  **s"  (see  diagram  Fig.  3)  fastened  to  the 
lever  *'C**  at  **»i"  and  passing  through  a  slot  in  the  perpen- 
dicular **^,"  was  run  through  a  pulley  and  held  taut  by 
means  of  a  light  weight.  To  this  cord  was  attached  a  marker 
**!«/,"  by  means  of  which  any  displacement  of  the  lever  **C" 
due  to  pressure  exerted  upon  it  toward  the  right,  could  be 
graphically  recorded  upon  the  smoked  surface  of  the  kymo- 
graph **-^."  By  a  simple  computation,  which  will  be  set  forth 
in  the  treatment  of  results,  the  operator  can  determine  at  the 
close  of  each  series  just  how  much  ''back  pressure"  is  repre- 
sented by  each  displacement  of  the  marker  recorded  upon  the 
kymograph  sheet. 

To  keep  the  distance  constant  between  the  starting  lever  and 
the  ** finish-post"  **</"  despite  variations  in  the  displacement 
of  the  lever,  a  cord  *V"  ties  the  finish  contact  **C'  securely  to 
the  lever  **C"  When  the  lever  **C"  is  displaced  toward  the 
right,  the  * 'finish- post"  is  drawn  after  it  upon  the  track  "A^" 
upon  which  it  lightly  rests.  To  reset  the  apparatus  for  a  new 
experiment,  the  post  '*df"  must  not  only  be  replaced  in  vertical 
position  after  each  movement,  but  the  finish  contact  "^"  to 
which  it  is  attached  must  be  slid  back  upon  the  track  ''A'" 
until  the  cord 'V  is  taut.  A  light  brass  rod  was  employed 
for  this  purpose  at  first,  but  was  supplanted  by  the  cord,  owing 
to  the  friction  of  the  rod  on  its  bearings. 

The  duration  of  the  back  pressure  was  measured  in  hun- 
dredths of  a  second  from  the  direct  tracing  of  a  100  V.  Koenig 
fork.  The  higher  rate  of  speed  at  which  the  kymograph  was 
necessarily  run  to  obtain  this  tracing  drew  out  the  curve  of 
back  pressure  made  by  the  marker  "z£/"  to  such  an  extent  as 
to  obscure  the  point  at  which  the  curve  fell  away  from  the 
horizontal,  when  back  pressure  on  the  lever  "C"  was  released. 
The  point  at  which  the  curve  rose  from  the  horizontal  when 
the  lever  *'C"  was  displaced  remained  readily  distinguishable. 
I  therefore  used  this  point  of  the  curve  traced  by  the  marker 
**w**  to  indicate  the  moment  at  which  the  back  pressure  began. 
To  indicate  the  moment  at  which  the  back  pressure  ceased  to 
act  upon  the  lever  **C"  I  employed  the  marker  *  W,"  Fig.  3. 
This  marker  made  its  tracing  upon  the  kymograph  in  the  same 
straight  line  with  the  points  of  marker  'V"  and  the  marker  of 
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the  tuning  fork.  The  marker  ''w''  was  in  a  circuit  connected 
with  the  binding  posts  **^"  and  **«,"  Figs.  2  and  3.  The 
binding  post  ">&'' is  connected  with  the  metal  tongue  against 
which  the  subject  presses  his  finger.  The  post  '*»"  is  a  thumb 
screw  with  a  platinized  point  projecting  through  the  lever  ''C" 
When  the  subject  presses  his  hand  upon  the  metal  tongue  at 
the  point  **^,''  and  thereby  breaks  the  chronoscope  circuit  at 
the  yoke  *y^"  he  presses  the  copper  tongue  against  the  platin- 
ized point  of  the  thumb  screw  contact  *'»"  thus  closing  the 
circuit  through  the  marker  'W.'*  The  release  of  back  pres- 
sure upon  the  lever  **C*'  is  followed  by  (i)  a  movement  of  the 
metal  tongue  to  the  left  thus  breaking  the  circuit  of  the  marker, 
and  (2)  a  simultaneous  movement  in  the  same  direction  of  the 
lever  '*C*  communicated  through  the  cord  'V*  to  marker  ''wj*^ 
I  therefore  expressed  the  duration  of  back  pressure  in  terms  of 
the  number  of  vibrations  of  the  tuning  fork  **yl/"  occurring  be- 
tween the  initial  displacement  from  the  horizontal  of  the  line 
traced  by  *'w**  and  the  break  in  the  line  traced  by  *W**  upon 
the  release  of  the  pressure  of  the  spring  tongue  of  the  contact. 
The  same  general  procedure  was  employed  throughout  the 
experiments.  At  a  given  signal  the  subject  placed  the  index 
finger  of  his  right  hand,  back  uppermost,  against  the  starting- 
post,  and,  holding  himself  in  readiness  to  make  a  movement  of 
the  hand  at  maximal  rate  toward  the  finish-post,  awaited  the 
signal  to  move.  When  this  signal  was  given  he  knocked  over 
the  finish-post  with  as  rapid  a  movement  of  the  hand  as  possi- 
ble. The  subject  is  made  to  understand,  however,  that  he  may 
delay  the  start  of  the  movement  until  he  finds  himself  ready 
for  a  maximal  effort.  Details  of  the  method  will  be  introduced 
in  connection  with  the  treatment  of  results.  It  is  obvious  that 
the  only  way  to  guarantee  a  perfectly  horizontal  movement 
from  the  starting  to  the  finish -post  is  to  employ  some  device 
for  gliding  the  hand.  This  would  probably  introduce  so  much 
constraint  on  the  part  of  the  subject  that  it  was  thought  better 
to  allow  a  perfectly  free  movement  and  to  neglect  the  slight 
errors  in  time  arising  from  this  small  variation  in  the  extent  or 
direction  of  movement. 

Results. 

The  results  of  this  investigation  fall  into  two  main  divisions 
corresponding  to  the  two  groups  of  experiments  mentioned 
above.  They  show,  first,  the  eflFect  of  the  running  starts  of 
various  extent,  and  second,  the  effect  of  preparatory  back  pres- 
sure and  its  duration,  upon  the  maximal  rate  of  movement. 

Experiments  upon  seven  subjects  furnished  the  data  for  the 
first  group  of  results.  One  of  these  subjects,  always  desig- 
nated in  the  tables  by  B.,  is  a  young  woman,  an  undergraduate 


MOVBMBNTS  OP  THE  RIGHT  ARM.  369 

Student  in  biology.  The  others  are  men,  and  all  are  graduate 
students  in  psychology  with  the  exception  of  T.,  who  is  an  in- 
structor in  psychology.  Only  the  last  named  subject  had  any 
experience  in  experiments  on  the  rate  of  movement  before  this 
investigation  was  begun. 

In  the  experiments  Vhich  constitute  the  first  group  of  my 
results,  the  subjects  invariably  made  a  series  of  twenty  succes- 
sive extensor  movements,  followed  after  a  brief  period  of  rest 
by  a  series  of  the  same  number  of  flexor  movements.     By  al- 
ternating the  series  of  extensor  and  flexor  movements  the  effects 
of  practice  and  fatigue  may  be  expected  to  b^  distributed  evenly 
over  the  results  of  both  flexion  and  extension,  thus  rendering 
possible  a  satisfactory  comparison  of  extensor  and  flexor  times. 
The  interval  between  the  movements  in  a  series  was  no  greater 
than  was  necessary  to  allow  the  operator  at  the  chronoscope  to 
record  the  reading.     During  this  interval  the  subject  reset  the 
instrument  for  the  next  experiment  by  raising  the  ** finish-post" 
or  **finish- posts,'*  to  the  vertical  position;  in  the  second  main 
group  of  experiments  he  also  shoved  the  finish  contact  (see 
Fig.  2),  back  on  its  track  ''K''  until  the  cord  *V  was  taut. 
Not  more  than  ten  series  of  twenty  experiments  each,  in  all 
200  movements,  divided  equally  between  flexion  and  extension, 
were  made  by  the  same  subject  in  one  day.     Usually  a  day's 
work  was  restricted  to  eight  series.     The  average  and  mean 
variation  of  each  series  of  extensor  and  flexor  movements  were 
computed  and  these  formed  the  basis  for  the  collation  of  the 
results  presented  in  Table  I. 

The  set  of  experiments  which  came  first  in  chronological 
order  was  composed  of  a  series  without  a  running  start.  Three 
subjects,  S. ,  H. ,  and  B. ,  made  800  extensor  movements  ^^°^^ 
forty  series,  and  the  same  number  of  flexor  movements.  *^^ 
subjects,  T.  and  M.,  who  entered  somewbat  later  into  the  in- 
vestigation, made  160  extensor  movements  or  eight  series  o 
experiments,  and  the  same  number  of  flexor  movemen^- 

The  values  which  are  reported  in  the  lines  opposite  y^^.l^ 
which  stands  for  each  of  these  five  subjects  (see  Table  f)  ^  ^ 
the  grand  averages  of  the  averages  of  the  separate  ^^[Jf*^.  ,, 
give  in  this  table  in  vertical  column  below  the  caption     ;  ^^  V^ 
the  letters  which  represent  the  names  of  the  five  subjects,     in 
the  second  column  under  the  caption  '^Movt.'*  I  ma^cat^  oy 
••Ex."  or  ••Flex."  whether  the  line  contains  values  of  extensor 
or  flexor  movements.      In  the   third  column  headea      o.       L 
give  for  each  subject  the  grand   average  of  ^^^,^^^^^?L^f 
flexor  experiments  comprising  in^bat  I  have  called  ^^/^^  ~v 
namely,  those  made  without  running  start.     At  the  oottom  ol 
the  table  I  give  the  combined  averages  of  the  extenaoc^  nd 
flexor  movements  of  the  five  subjects,  and  also,  for   a. 
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purpose  which  I  shall  have  occasion  to  refer  to  shortly,  the 
averages  of  the  three  subjects  only,  S.,  H.,  and  B. 

By  referring  to  the  table  it  will  be  seen  that  the  extensor 
movement  is  performed  by  my  five  subjects,  on  the  average,  in 
1 16.  icr  and  the  flexor  movement  in  102. 4ar,  a  decisive  advantage 
in  favor  of  the  flexor  movement  of  13.70-.  An  inspection  of  the 
individual  values  will  show  that  the  five  subjects  differ  greatly 
among  themselves  in  average  rate  of  speed.  The  most  rapid  are 
S.  and  T.  who  are  tall  and  possessed  of  long  arms.   Next  in  order 

Tabi^b  I. 
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I 
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3 
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4.9 
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I 
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83.2 

71.5 

69.8 

67.1 

3. 92. 92. 6 

10.9    9.3 

Flex. 

78.3 

63.8 

60.1 

70.7 

57.8 

5.62.3 

3-6 

2.91.7 

H. 

Ex. 

122.6 
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80.7 

91.4 
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18.2 

-9.8 

4.7 

-5.4,   2.2 

1  Flex. 
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99-5 

79.2 

86.1 

89.2 

io.i;4.75.2 

4.24.9 

( 

^         Ex. 
"•       Flex. 

155.7 

112. 2 

109.3 

99.1 

99.7 

12.14.9,5.0 

3-65-3 

25.2 

21.5 

15.6 

18.0  14.2 

130.5 

90.7 

93-7 

81. 1 

85.5 

12.04.44.9 

3.25-6 

^         Ex. 
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72.5 
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8.5 

8.8 

13.7  10.9 

86.2 

70.5 

60.1 

61.7 

7.1 

3.42. 3ii. I 

1 

M 

Ex. 

124.3 

118.3 

98.7 

94.2 

1 14.6 

14.5 

3-4 

31 

2.2 

5.3 

II-5 

9.2 

"5 

19.1  24  9 

^*  1  Flex. 

112.8 

98.4 

87.2 

75.2 

89.7 

,18.34.8 

4.6 

34 
3-4 

5.6 

4.0 

13.7 

1 

Total     Ex. 

1 16. 1 

97-9 

88.6 

85.8 

89.0  < 

8. 94. 213. 8 

9.810.5 

II. 2  12.2 

Avs.     Flex. 

102.4 

88.1 

78.1 

74.6 
87.1 

76.8 

io.6  4.0|4.3 

3.2 

3.8 

16. 1 

5.6 

10. 0 

Avs.  of     Ex. 

120.5 

V'l 

87.6 

86.1 

8.64.5 

'       1 

4.33.84.2 

7.8    86 

s.H.B.    Flex. 

(1 

104.4 

84.6 

77.6 

79-3 

77-5 

9.23.8 

4-53.440 

Average  times  in  sigma  and  average  mean  variations  of  extensor  and 
flexor  movements  over  50  cm.  without  a  running  start,  and  with  four 
extents  of  running  start.  For  the  number  of  experiments  of  which 
these  are  the  collated  averaj^es  see  text,  page  369.  The  table  gives  also 
the  excess  of  extensor  over  flexor  values. 

are  H.  and  M.  who  are  both  men  with  short  arms,  while  B., 
who  has  the  longest  times,  is  a  woman  of  somewhat  less  than 
medium  stature.  These  differences  between  the  subjects  apply 
with  respect  to  both  extension  and  flexion,  that  is,  a  subject 
who  is  relatively  more  rapid  in  extension  is  also  more  rapid  in 
flexion.  The  differences  in  favor  of  flexion  which  may  be  found 
in  the  column  headed  "o.*'  in  the  third  group  of  columns, 
under  the  caption  ''Excess  of  Ext.  over  Flex.*'  vary  from  a 
minimum  of  4.90-  with  the  most  rapid  mover  to  25.20-  with  the 
slowest  mover. 

The  average  mean  variations  of  the  series  of  experiments  in 
this  set  is  found  in  the  first  column  headed  "o.*'  of  the  group 
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of  columns  under  the  heading  *  'Mean  Variation. ' '  The  average 
mean  variation  of  the  five  subjects  is  8.90-  for  extension  and 
10.60-  for  flexion.  Thus  the  mean  variation  for  flexion  is 
greater  than  the  mean  variation  for  extension  despite  the  fact 
that  the  average  value  of  an  extensor  movement  is  greater 
than  the  average  value  of  a  flexor  movement.  This  difference 
between  the  average  mean  variation  holds  true  for  all  the  sub- 
jects with  the  exception  of  B.  whose  average  mean  variations 
favor  flexion  by  o.i or.  This  subject  has  the  longest  average 
values  for  the  movements.  It  would  appear  from  this  result 
that  flexion  may  be  more  rapidly  executed  than  extension  but 
a  maximal  rate  is  less  constantly  maintained. 

The  second  set  of  experiments  in  chronogical  order  are  made 
with  a  start  of  3  cm.,  the  third  with  a  start  of  7.5  cm.,  the 
fourth  with  a  start  of  0.5  cm.,  and  the  fifth  with  a  start  of  i  cm. 
Each  subject,  excepting  T.  and  M.,  made  520  extensor  and  the 
same  number  of  flexor  movements  or  26  series  of  each  move- 
ment. T.  and  M.  made  but  8  series.  From  these  results  I 
obtained  the  average  values  and  the  mean  variations  set  down 
in  the  columns  headed  by  appropriate  captions. 

The  order  in  which  these  sets  of  experiments  were  made  was 
adapted  to  enable  us  to  distinguish  the  effect  of  practice  from 
that  of  the  running  start.  The  average  extensor  time  without 
a  running  start  was  found  to  be  1 16.  i  or.  Although  the  sub- 
jects had  been  allowed  three  series  of  extensor  and  flexor  move- 
ments each,  by  way  of  practice,  it  is  to  be  presumed  that  the 
effect  of  practice  would  continue  to'make  itself  felt  throughout 
this  first  set  of  experiments,  and,  indeed,  to  some  extent,  through 
the  other  sets.  The  average  extensor  time  for  all  subjects  in 
the  second  set  with  a  running  start  of  3  cm.  is  85. Bar,  a  differ- 
ence of  30.3or  apparently  in  favor  of  the  running  start.  This 
difference,  however,  may  be  due  in  part  or  in  toto  to  the  effect 
of  practice.  When  we  consider  next  the  average  extensor  time 
with  a  running  start  of  7.5  cm. ,  that  is  Sgcr,  we  find  a  difference 
of  27or  in  favor  of  the  longer  running  start  in  comparison  with 
the  average  time  without  a  running  start,  but  a  difference  of 
3.20*  in  favor  of  the  shorter  running  start,  3  cm.,  in  comparison 
with  the  longer  running  start,  7.5  cm.  We  must  conclude 
from  these  values  that  the  difference  between  the  values  with 
3  cm.  and  7.5  cm.  start  is  due  not  to  practice  but  to  the  running 
start.  Practice  and  a  running  start  have  produced  a  low  value 
for  3  cm. ,  but  the  shorter  running  start  is  favored  over  the 
longer  running  start  despite  the  greater  practice  had  in  the 
latter  set  of  experiments.  The  propriety  of  this  analysis  re- 
ceives further  justification  on  considering  the  values  of  the 
fourth  and  fifth  sets,  namely,  97.9<r  with  a  running  start  of  0.5 
cm.,  and  88.6<r  with  a  running  start  of  i  cm.    Of  all  the  experi- 
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ments  with  running  start  those  with  3  cm.  were  made  with  the 
least  practice.  Despite  this  fact  the  average  value  is  the 
smallest.  The  average  value  with  a  running  start  of  0.5  cm. 
is  the  largest  of  those  with  the  running  start.  It  would  appear 
from  these  results  that  as  we  increase  the  running  start  from  o 
to  3  cm.  we  reduce  the  rate  of  movement,  and  this  reduction  is 
of  such  an  amount  as  to  obscure  the  expected  eflfects  of  practice. 
As  we  pass  from  a  running  start  of  3  cm.  to  the  longer  running 
start  of  7.5cm.  we  appear  to  increase  the  time  of  movement,  and 
this  despite  the  fact  that  practice  would  lead  us  to  look  for  a 
reduction  in  the  average  time  of  movement. 

That  a  running  start  should  reduce  the  average  rate  of  move- 
ment is  to  be  expected.  To  .enter  into  the  explanation  of  the 
cause  of  this  reduction  is  hardly  necessary.  It  is  a  question 
of  some  uncertainty  whether  the  greatest  amount  of  reduction 
due  to  the  running  start  is  to  be  expected  at  the  very  beginning 
of  the  running  start  and  therefore  to  show  most  with  running 
starts  of  very  small  extent  or  whether  the  decrease  is  due  to 
the  getting  up  of  speed  which  may  be  supposed  to  increase 
proportionately  with  the  extent  of  the  start.  My  results  for 
extensor  movements  show  the  greatest  reduction  with  the 
smallest  running  start  in  comparison  with  the  movement  with- 
out a  running  start.  I  am  not  permitted  to  draw  any  conclu- 
sions from  this  fact  at  this  place  owing  to  the  experiments  with 
running  starts  having  been  performed  late  in  the  investigation 
and  it  being  impossible  to  distinguish  the  effect  of  this  running 
start  from  that  of  practice. 

If  the  reduction  in  rate  of  movement  is  proportional  to  the 
extent  of  the  running  start  we  may  be  surprised  at  the  increased 
time  of  movement  with  a  start  of  7.5  cm.  over  the  time  of  those 
having  a  3  cm.  start.  The  difference  between  these  values, 
as  we  have  said  above,  represents  a  true  difference  between  the 
running  starts.  The  cause  for  this  difference  is  to  be  sought 
in  an  examination  of  the  results  of  the  individual  subjects. 

The  course  of  the  results  for  flexor  movements  is  practically 
the  same  as  that  for  extensors.  The  average  time  of  all  the 
subjects  without  a  running  start  in  flexor  movements  is  102. 4ar. 
This  time  reduces  to  88.10-  with  a  running  start  of  0.5  cm.,  to 
78.10-  with  a  running  start  of  i  cm.,  to  74.60-  with  a  running 
start  of  3  cm.,  and  increases  to  76.8ar  with  a  running  start  of 

7.5  cm. 

The  results  of  the  individual  subjects  do  not  in  every  case 
conform  to  the  course  of  those  of  the  averages  of  all  the  sub- 
jects. It  is  not  to  be  expected  that  practice  would  operate  on 
all  the  subjects  alike,  and  we  may  therefore  expect  when  we 
compare  3  cm.  with  0.5  cm.  that  we  will  not  find  in  every  case 
the  same  decrease  as  we  proceed  to  the  longer  start.     Every 
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subject  shows  a  considerable  decrease  in  average  time  with  0.5 
cm.  from  the  values  obtained  without  a  running  start,  and  a 
smaller  decrease  when  the  running  start  is  increased  to  i  cm. 
This  is  true  of  both  extensor  and  flexor  movements.  But  when 
we  increase  the  start  to  3  cm.  subject  S.  shows  a  considerable 
increase  in  both  extension  (69.80-  to  81.6a-)  and  in  flexion 
(60.1a-  to  70.7a-)  and  H.  shows  an  increase  in  flexion  (79.2a-  to 
86.  la-).  The  other  seven  values  conform  to  the  average  result. 
When  we  compare  the  individual  results  with  the  running  start 
of  3  cm.  and  7.5  cm.,  we  find  a  decrease  in  the  time  of  move- 
ment for  S.  in  extension  (81.6a-  to  67.1a-)  and  flexion  (70.7a-  to 
57.8a-),  and  for  T.  in  extension  (73.8a-  to  72.5a-).  The  other 
seven  values  for  the  longer  running  start  conform  to  the  aver- 
age result,  though  the  values  with  3  cm.  and  7. 5  cm.  for  the  flexor 
movements  of  subject  T.  are  practically  the  same.  S.  and 
T.  have  a  long  reach,  H.,  B.,  and  M.  have  a  short  reach.  In- 
deed the  practical  conditions  of  the  experiments  showed  a 
stretch  of  50  cm.  plus  a  running  start  of  7.5  cm.,  to  be  too  long 
for  these  three  subjects  and  for  this  reason  I  reduced  my  extent 
of  recorded  movement  to  35  cm.  in  a  subsequent  group  of  ex- 
periments. I  believe,  therefore,  that  the  increased  average  time 
with  a  running  start  of  7.5  cm.  is  due  to  the  diminished  rates 
at  the  end  of  the  movements  owing  to  the  short  reach  of  three 
of  my  subjects.  So  far  as  my  results  show  at  this  point  the 
efiFect  of  a  running  start  is  always  to  reduce  the  time  of  move- 
ment, and  up  to  and  including  a  start  of  3  cm.  it  is  approxi- 
mately proportional  to  the  length  of  start. 

At  the  conclusion  of  these  five  sets  of  experiments,  a  sixth 
set  without  running  start  was  made  upon  my  three  most  prac- 
ticed subjects  S.,  H.,  and  B.  The  results  of  this  set  gave  me 
standard  values  for  the  purpose  of  comparing  effects  of  running 
starts  after  practice  has  been  eliminated.  Sixty  experiments 
or  three  series  were  made  on  each  subject  with  both  extensor 
and  flexor  movements.  For  the  purpose  of  comparing  the 
averages  of  these  subjects  without  a  running, start  after  practice 
with  their  averages  with  a  running  start  I  show  in  Table  2  the 
results  of  the  sixth  set  of  experiments  with  these  subjects  in 
the  column  under  the  caption  **With  practice.**  The  other 
values  in  this  table  I  have  taken  directly  from  Table  i.  From 
Table  2  it  will  be  seen  that  the  average  extensor  time  for  the 
three  subjects,  without  a  running  start  and  without  practice,  is 
120.5a-;  after  practice  it  is  101.5a-.  The  average  time  of  these 
subjects  in  Ex.  with  a  running  start  of  0.5  cm,  is  91.1a-,  with 
a  running  start  of  i  cm.  it  is  87.6a-,  with  a  running  start  of  3 
cm.  it  is  87.1a-,  and  with  a  running  start  of  7.5  cm.  it  is  86.1a-. 
We  see  from  these  results  that  the  great  difference  between  the 
movement  Without  a  running  start  and  with  the  smallest  run- 
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Tabu  II. 


Time. 

3 
81.6 

7.5 
67.1 

Excess  of 

Ex. 

0.5 

7-7 

over 

I 
9-7 

Flex 

3 
10.9 

• 

With- 
out 

Prac- 
tice. 

With 
Prac- 
tice. 

With- 
out 
Prac- 
tice. 

With 
Prac- 
tice. 

Subj. 

Mov't 

O 

0 

0.5 

I 

0 

0 

7-5 

S. 

Ex. 

83.2 
78.3 

77.0 

71.5 

69.8 

4.9 

0.4 

9-3 

Flex. 

76.6 

63.8 

60.1 

70.7 

57-8 

H. 

Ex. 

122.6 

96.8 

89.7 

83.9 

80.7 

%i 

18.2 

3.4 

-9.8 

4.7 

-5.4 

2.2 

Flex. 

104.4 

93.4 

99-5 

79.2' 

86.1 

B. 

Ex. 
Flex. 

155.7 
1305 

130.8 
102.3 

112.2 
90.7 

1093 
937 

99.1 
81. 1 

87.1 

99-7 
85 -5 

86.1 

25.2 

28.5 

21.5 
6.5 

15.6 
10. 0 

18.0 
7.8 

14.2 

Av. 

Ex. 

120.5 

IOI.5 

8416 

87.6 

16. 1 

10.8 

8.6 

Flex. 

104.4 

90.7 

77.6 

79-3 

77.5 

Average  times  in  sigma  and  excess  of  extensor  over  flexor  values. 
Taken  directly  from  Table  I.  excepting  the  o  colnmn  "with  practice" 
which  are  the  results  of  the  sixth  set  of  experiments  and  show  the  ef- 
fect of  practice  apon  the  time  of  inovement  without  a  running  start 
and  the  approximation  (Subjects  S.  and  H. )  of  extensor  and  flexor  times 
as  a  result  of  practice. 

ning  start  is  not  entirely  due  to  practice.  The  difference  is 
10.40-,  a  further  decrease  due  to  doubling  the  running  start  is 
3.5a-,  and  a  tripling  of  the  running  start  decreases  the  average 
time  only  0.5a-.  With  flexor  movements  this  decisive  reduction 
in  the  time  with  the  smallest  running  start  is  not  so  apparent. 
The  average  time  without  a  running  start  and  without  practice 
is  104.40-,  and  with  practice  it  is  90.70-.  This  time  is  reduced 
when  a  running  start  of  0.5  cm.  is  given  to  84.60-;  a  reduction 
of  6.10-.  When  the  running  start  is  doubled  to  i  cm.  the  time 
is  reduced  to  77,60-  a  reduction  of  70-.  When  the  running  start 
is  increased  to  3  cm.  the  time  increases  to  79.30-.  Conformity 
with  the  rest  of  our  results  leads  us  to  expect  a  decrease  in  time 
where  we  find  this  increase.  This  discrepancy  is  really  due  to 
the  diminished  value,  77.60-,  when  the  running  start  is  i  cm. 
The  reduction  in  the  average  is  contributed  by  one  subject,  H., 
who  has  the  value  79.20-  as  the  average  time  with  i  cm.  This 
is  far  below  what  we  should  expect  from  his  other  results.  I 
can  in  no  way  account  for  the  short  times  which  he  gives  for 
the  running  start  of  i  cm.  If  we  exclude  this  result  from  the 
average,  thereby  increasing  the  time  of  flexion  with  i  cm.,  we 
find  that  the  course  of  the  reduction  in  movement  with  flexion 
corresponds  to  that  with  extension,  namely,  the  greatest  reduc- 
tion in  time  is  found  with  the  smallest  running  start  of  0.5  cm., 
a  reduction  next  in  amount  with  i  cm.  and  a  further  small  re- 
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duction  with  3  cm.  It  would  appear,  therefore,  from  these 
results  that  the  greatest  reduction  in  time  is  made  by  the  small- 
est running  starts  0.5  cm.  and  x  cm.  Beyond  this  extent  of 
running  start  the  times  appear  to  reduce  slowly.  It  is  proba- 
bly fair  to  conclude,  when  different  subjects  traverse  a  stretch 
of  50  cm.  at  a  maximal  rate  of  speed,  that  relatively  the  great- 
est loss  of  time  occurs  within  the  first  half  centimeter  of  the 
stretch,  certainly  within  the  first  centimeter.  It  is  likely  that 
a  very  considerable  part  of  the  recorded  time  is  involved  in  the 
actual  start  of  the  movement.  The  elimination  of  the  actual 
start  disposes  of  a  great  part  of  the  difference  between  the  rates 
of  movements  for  different  subjects.  It  should  also  be  consid- 
ered in  this  connection  that  the  experiments  designated  as 
** without  running  start**  were  actually  made  with  a  start  of  i 
mm.,  the  distance  through  which  the  starting  post  moved  be- 
fore electrical  contact  was  made  and  the  chronoscope  began  to 
record.  As  we  perhaps  have  a  reason  to  expect  from  the  analy- 
sis of  the  production  of  voluntary  movements  the  start  of  the 
movement  is  a  critical  point,  not  only  during  the  course  of 
preparation  preceding  the  actual  start,  but  for  the  fraction  of  a 
second  after  the  movement  is  actually  begun. 

The  values  in  Table  2  under  the  caption  * 'Excess  of  Bx.  over 
Flex."  show  the  effect  of  practice  upon  the  difference  between 
the  time  of  extensor  and  flexor  movements.  This  effect  is 
especially  noticeable  in  the  two  columns  under  '*o/'  the  first 
of  which  contains  values  based  upon  the  results  of  the  first  set 
of  experiments  without  a  running  start  and  without  previous 
practice,  and  the  second  contains  values  based  upon  the  re- 
sults of  the  sixth  set  which  Vas  made  without  a  running  start 
but  with  the  advantage  of  practice  in  all  the  preceding  sets  of 
experiments.  An  inspection  of  the  total  averages  of  these  two 
columns  shows  that  the  excess  of  extensor  movement  time  over 
flexor  movement  time  has  been  reduced  from  16.10-  to  io.8<r. 
In  the  case  of  S.  the  reduction  is  from  4.9a-  to  0.40-;  in  the  case 
of  H.  from  18.2a- to  3.40".  As  to  B.,  however,  the  result  is 
quite  different:  the  excess  has  increased  from  25.2a-  to  28.50-. 
In  other  words  for  the  two  subjects  S.  and  H.,  extensor  and 
flexor  movement  times  have  approximated  each  other.  This 
approximation  is  effected  by  the  greater  decrease  in  extensor 
than  in  flexor  movement  times.  This  result  is  shown  in  Table 
III  in  which  I  have  isolated  the  extensor  and  flexor  movement 
times  for  S.,  H.,  andB.,  with  no  running  start,  without  practice 
and  with  practice  respectively,  and  have  shown  in  the  column 
on  the  right  the  decrease  in  extensor  and  flexor  times  respec- 
tively for  each  subject.  Extensor  times  for  S.  decreased  6.250- 
and  flexor  times  only  1.7a-;  for  H.  extensor  times  decreased 
25.80  and  flexor  times  only  11. 00-.     In  the  case  of  B.,  on  the 
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Tabu  III. 


Movement. 

Without 
Practice. 

With 
Practice. 

Subject. 

o 

0 

Decrease. 

S. 

H. 

B. 

Ex, 

Flex. 

Ex. 

Flex. 

Ex. 

Flex. 

83.2 

78.3 
122.6 

104.4 
155 -7 
1305 

77  0 
76.6 
96.8 

93-4 
130.8 
102.3 

6.25 

1-7 
25.8 

II. 0 

24.9 
28.2 

Other  hand,  the  greater  decrease  was  in  flexor  times;  28.20- 
against  24.90-.  This  probably  indicates  that  in  the  case  of  sub- 
jects S.  and  H.  the  extensor  muscles  of  the  arm  were  under 
less  perfect  control  than  the  flexors  when  the  experiments  of 
this  investigation  began. 

Granting  that  this  be  true,  we  must  not  suppose,  in  analogy 
with  so  many  processes  of  learning,  that  there  is,  at  the  out- 
set, a  relative  imperfection  in  the  connection  of  the  nervous 
tracts  leading  from  the  cortical  centres  to  the  root  cells  of  the 
motor  nerves  for  the  extensor  muscles  of  the  arm.  This  would 
be  the  argument  in  a  study  of  reaction-times  but  in  the  present 
case  it  may  or  may  not  be  true.  It  is  with  the  time  required  for 
movement  and  not  with  the  motor  impulse  from  the  cortex  that 
we  are  concerned.  The  core  of  the  present  problem  is  in  the 
education  or  training  of  the  muscle  itself  and  probably  «lso  in  the 
training  of  afferent  tracts  from  the  muscle  to  the  cord  and  the 
corresponding  efferent  tracts.  For  if  we  estimate  the  rate  of 
the  nervous  impulse  between  the  extensor  of  the  arm  and  the 
brachial  region  in  the  cord  at  27  M.  per  sec.  we  find  that  in 
400-,  which  is  about  one-half  of  the  duration  of  an  extensor 
movement  over  50  cm.,  the  nervous  impulse  can  travel  over  a 
little  more  than  one  meter.  But  this  is  a  greater  distance  than 
that  between  the  extensor  of  the  arm  and  the  brachial  region. 
It  would  seem,  therefore,  that  in  the  course  of  a  movement  oc- 
cupying 850-  or  900-,  and  probably  in  movements  of  shorter 
duration,  there  is  time  for  a  sensory  impulse  from  the  muscle 
to  reach  the  cord,  and  for  a  motor  impulse  to  return  in  time  to 
re-enforce  the  primary  impulse  which  initiated  the  movement. 
The  more  quickly  after  the  beginning  of  the  movement  this 
re-enforcement  occurs,  if  it  occur  at  all,  the  greater  will  be  the 
acceleration  of  the  movement  within  the  50  cm.  course  and 
consequently  the  shorter  the  time  required  to  make  the  de- 
sired movement.  Camerer  (2  :  25)  showed  that  in  movements 
not  of  the  maximal  rate,  the  instant  of  greatest  velocity  in  the 
extensor  movement  occurs  nearer  the  end  of  the  course  than  in 
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the  flexor  movement.  It  is  possible  that  the  same  would  be  found 
true  of  movements  of  intended  maximal  rate  and  50  cm.  in 
extent.  It  might  even  be  found  that  the  moment  of  maximal 
velocity  is  subsequent  to  the  moment  at  which  the  50  cm.  limit 
is  passed.  In  this  case,  obviously,  any  means  that  would  has- 
ten the  instant  of  maximal  velocity  so  as  to  bring  it  within  the 
time  required  in  covering  the  course  of  50  cm.,  or  whatever  it 
may  be,  would  have  the  effect  of  increasing  the  rate  of  move- 
ment over  the  whole  course.  Whether  any  such  process  has 
occurred  in  these  experiments,  there  is  no  means  of  knowing 
since  my  apparatus  is  not  adapted  for  obtaining  any  informa- 
tion on  this  point.  It  is  necessary  to  have  the  variations  in 
rate  from  the  beginning  to  the  end  of  each  separate  movement 
throughout  a  long  course  of  training  before  any  conclusion  can 
be  offered  in  this  matter. 

I  have  already  called  attention  to  the  fact  that  the  average 
mean  variation  of  all  subjects  for  extensor  movements  is  less 
than  for  flexor  movements,  despite  the  fact  that  the  exten^r 
movements  are  of  longer  duration  than  the  flexor  movements. 
The  course  of  the  mean  variation  compared  with  the  average 
times  presents  little  of  interest,  the  mean  variation  varying  with 
the  values  themselves.  It  is  perhaps  worth  calling  attention  to 
the  small  average  mean  variation,  i.io-  of  Subject  T.  in  flexion 
with  7.5  cm.  start  (see  Table  I).  Another  subject,  S.,  has  a 
variation  with  the  same  start  of  but  1.70-.  These  variations 
represent  a  remarkable  constancy  in  the  rate  of  movement. 
The  relatively  large  variations  of  the  time  values  of  B.  and  M. 
for  7.5  cm.  start  indicate  perhaps  a  greater  unsteadiness  owing 
to  the  short  reach  of  each  subject.  The  total  averages  of  the 
mean  variations  follow  the  same  general  course  as  the  total 
averages  of  the  time  values.  There  is  a  sharp  decrease  in  the 
averages  of  the  0.5  cm.  column,  as  compared  with  the  averages 
of  the  o  column  ;  from  8.90-  to  4.20-  and  from  io.6<r  to  40- 
respectively,  with  differences  of  4.70-  and  6.6<r  for  extension  and 
flexion  respectively.  There  is  a  slight  increase  of  the  average 
for  flexion  with  a  start  of  i  cm.  over  that  with  a  start  of  0.5 
cm.;  4,30-  compared  with  40-.  With  this  exception  there  is  an 
almost  uniform  decrease  in  the  average  values  until  the  7.5 
cm.  start  is  reached  where  a  slight  rise  occurs  in  conformity 
with  the  general  result  of  the  time  of  movement.  It  is  per- 
haps worthy  of  notice  that  this  slight  irregularity  in  the  course 
of  the  average  variations  is  due  to  the  large  mean  variations  of 
B.  in  both  extensor  and  flexor  movements  and  of  H.  in  flexor 
movements.  Consequently  the  same  disturbance  occurs  in  the 
averages  of  the  three  most  practiced  subjects,  S.,  H.,  and  B., 
given  at  the  foot  of  Table  I. 

During  an  extended  course  of  experiments  it  is  to  be  ex- 
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pected  that  diurnal  variations  in  the  time  of  movement,  result- 
ing from  the  inconstant  physical  condition  of  the  subjects  will 
occur. 

Tabu  IV. 


Subj. 

Movt. 

o 

0.5 

I 

3 

7-5 

S 

Ex. 
Flex. 

3-5 
3-4 

4.3 
50 

n 

2.7 

3-5 

I.O 

I.I 

U 

Fx. 
Flex. 

5-1 
5-5 

4.3 

5-2 

4.1 
4.5 

4-9 
2.9 

5.0 
4.2 

B 

Ex. 
Flex. 

3-7 
5-1 

4.8 

5.6 
4.1 

2.5 
31 

2.8 
3.0 

ToUl 

Av.  Dailj 

Var. 

,  Ex. 
Flex. 

4.1 
4.6 

3-9 
50 

4.8 
4.8 

3-4 
3-2 

1:1 

In  these  experiments,  however,  the  variations  of  this  kind 
were  slight  and  there  is  no  evidence  that  they  have  affected  the 
general  results.  The  values  represented  in  Table  IV  are  those 
of  the  mean  variations  of  the  daily  mean  variations  of  the  time 
of  movement  from  their  average.  They  pertain  to  three  sub- 
jects, S.,  H.  and  B.  The  results  obtained  from  subjects  T.  and 
M.  are  excluded  from  this  table  because  their  experiments  under 
each  condition  of  running  start,  were  made  in  one  day.  The 
values  in  the  column  headed  ''o.''  are  the  mean  variations  of 
ten  daily  variations  from  their  average.  They  are  the  results 
of  all  experiments  made  with  no  running  start,  within  a  period 
of  four  weeks  at  the  beginning  of  the  year  1904- 1905.  The 
values  represented  in  the  remaining  columns  are  in  each  case 
the  mean  variations  from  the  average  of  six  mean  daily  varia- 
tions and  the  experiments  on  which  each  column  is  based  cov- 
ered a  period  of  two  weeks.  Below,  and  opposite  the  caption 
* 'Total  Av.  daily  Var."  are  the  averages  of  the  diurnal  varia- 
tions of  all  subjects. 

The  result  is  very  satisfactory.  The  average  daily  variation 
of  extensor  movements  ranges  from  2.^  to  4.80-,  and  of  flexor 
movements  from  2.8<t  to  5.00-.  Experience  has  led  us  to  expect 
just  such  variations  as  these  from  fairly  practiced  subjects  even 
in  the  course  of  a  single  series  of  experiments.  The  statement 
that  diurnal  variations  do  not  affect  the  final  results  of  these 
experiments  seems  therefore  to  be  justified.  Notwithstanding 
this  I  decided  to  conduct  a  series  of  tests  of  the  maximal  rate  of 
movement  under  all  the  conditions  of  running  start  which  had 
been  employed  in  the  preceding  experiments,  but  from  which 
the  possibility  of  diurnal  variations  in  rate  should  be  eliminated, 
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and  from  the  beginning  to  the  end  of  which  each  subject  should 
be  in  an  approximately  uniform  condition  as  regards  practice. 
It  was  necessary  accordingly  to  obtain  from  each  subject  in  a 
single  experimental  period  a  record  of  his  best  efibrt  under  all 
the  conditions  of  running  start.  To  make  this  practicable 
without  fatiguing  the  subjects  I  employed  a  series  of  only  ten 
flexor  and  ten  extensor  movements.  The  course  over  which 
the  time  of  movement  was  to  be  recorded  was  reduced  from  50 
cm.  to  35  cm.  in  order  to  bring  it  easily  within  the  reach  of  my 
shortest  armed  subjects.  The  successive  series  of  experiments 
were  made  in  the  order  of  the  increasing  running  start.  The 
first  series  was  with  no  running  start,  the  second  with  a  start 
of  0.25  cm.,  which  was  not  employed  in  the  former  experi- 
ments, the  third  with  0.5  cm.  start,  and  the  fourth,  fifth  and 
sixth  series  were  made  with  a  start  of  i  cm.,  3  cm.,  and  7.5  cm. 
respectively.  Five  subjects  took  part  in  these  experiments,  of 
whom  S.,  H.,  and  B.  were  practiced  in  the  experiments  which 
have  just  been  reported.  G.  and  B.  were  unpracticed  subjects. 
The  results  of  these  experiments  are  tabulated  in  Table  V. 
Each  value  in  this  table  represents  an  average  of  only  ten  ex- 
periments ;  a  single  series.  In  the  third  column  from  the  left  of 
the  table  under  the  caption  ''o.**  are  the  averages  of  the  ten  ex- 
tensor and  ten  flexor  movements  without  a  running  start  made 
by  each  of  the  five  subjects  who  are  designated  by  initial  in  the 
first  column.  The  averages  of  the  movement  times  with  run- 
ning starts  in  succeeding  series  are  tabulated  in  the  same  man- 
ner under  the  appropriate  captions  and  the  corresponding  mean 
variations  are  set  down  in  the  middle  group  of  columns  from 
left  to  right  under  the  caption  ** Mean  Variations.**  On  the 
right  are  the  diflerences  between  the  times  of  flexor  and  exten- 
sor movements.  At  the  foot  of  the  tables  are  the  total  averages 
of  the  averages  of  extensor  and  flexor  movements  of  all  sub- 
jects and  also  the  separate  total  averages  of  the  values  for  three 
practiced  subjects,  S.,  H.,  and  B. 

By  referring  to  the  total  averages  in  the  tables  it  will  be  seen 
that  the  average  of  all  subjects'  average  extensor  movement 
time  is  78.40*,  while  that  of  the  flexor  movement  time  is  690-. 
The  averages  of  the  extensor  and  flexor  values  in  the  column 
under  the  caption  0.25  cm.  are  respectively  77.50-  and  68.20- ;  a 
reduction  of  only  0.90-  and  0.80-  respectively  from  the  total 
averages  of  the  first  column.  The  averages  for  extensor  and 
flexor  movements  respectively  in  the  columns  headed  by  0.5 
cm.,  are  770-  and  66.80- ;  a  ftirther  reduction  of  0.50-  and  1.40-, 
Prom  this  point  the  decrease  of  the  total  averages  is  more 
rapid;  from  770-  to  72.70-,  and  from  66.80-  to  58.80- for  exten- 
sion and  flexion  respectively,  with  a  start  of  i  cm.  With  a 
start  of  3  cm.  the  averages  descend  to  67.20-  and  55.30-;  an  ad- 
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Tablb  V. 


Time. 

1        1        1        1 

] 

0 
3-7 

tfean  Variation. 

1      1      1 

Excess  of  Ex.  over  Flex. 

1        1         1         1 

Subj. 

Mov't 

o 
62.4 

0.25 
61.8 

05 
63.2 

I 
57-6 

3 
53-8 

7-5 
51 -3 

0.25 
3-9 

0.5 
1.8 

I 
2.4 

3 
3.6 

7-5 
2.2 

0 
2.5 

0.25 
4.6 

0.5 
9.2 

I 

3 

7-5 

S. 

Ex. 

8.2 

7.8 

9-2 

Flex. 

59-9 

57-2 

54  0 

49-4 

46.0 

42.1 

31 

2.9 

1.4 

1-5 

I.O 

1.2 

H 

Ex. 

89.1 

89.0 

88.1 

81.8 

76.0 

72.4 

4.1 

3-9 

3-3 

2.9 

2.2 

2.7 

8.8 

7.6 

8.9 

II. 7 

6.7 

8.1 

Flex. 

80.^ 

81.4 

79.2 

70.1 

693 

64-3 

5.6 

5-9 

5-2 

30 

2.3 

2.4 

B. 

Ex. 

98.5 

97-9 

96.1 

86.7 

80.4 

72.4 

5-5 

3-2 

2.4 

2.2 

2.1 

31 

21.5 

19.7 

20.5 

20.0 

131 

12.] 

Flex. 

77  0 

76.2 

75-6 

66.7 

59-7 

50.8 

2.1 

3-4 

4.1 

5-5 

1-7 

2.2 

G 

Ex. 

67.4 

64.9 

65.0 

645 

59-7 

50.8 

2.1 

3-4 

4.1 

5-5 

1-7 

2.2 

2.0 

I.I 

1-9 

14.7 

14.6 

9  4 

^y» 

Flex. 

65 -4 

63.8 

63.1 

49-8 

451 

41.4 

2.7 

2.6 

2.3 

1.4 

2.1 

2.2 

E. 

Ex. 

74.8 

74.0 

73.8 

73  0 

66.1 

63.2 

4.8 

4-7 

3-9 

1.8 

1-7 

3.8 

71 

131 

II. 7 

14.6 

10.8 

7-7 

Flex. 

67.7 
78.4 

62.7 
77-5 

62.1 
77.0 

58.4 
72.7 

56.3 
67.2 

55-5 
62.0 

6.9 
4.0 

5.6 
3.8 

30 
31 

1-9 
2.9 

2.7 
2.2 

1-9 
2.8 

9.8 

9.2 

10.4 

13 -8 

Total 

Ex. 

10.6 

9-3 

AV8. 

Flex. 

69.0 
83 -3 

68.2 
82.9 

66.8 
82.4 

58.8 
75-3 

55-3 
70.1 

52 -3 
65 -3 

4.2 

4.4 

4.2 
3.6 

3-3 
2.5 

2.5 
2.5 

2.0 
2.6 

1-9 
2.6 

10.9 

10.6 

12.8 

13-3 

9.2 

Avs.  of 

Ex. 

9.8 

S*  Jcx.  B. 

Flex. 

72.4 

71.6 

69.6 

63.1 

58.3 

54.9 

3.8 

4.3 

3.8 

30 

1.8 

1.8 

• 

Average  times  in  sigma  and  average  mean  variations  of  extensor  and 
flexor  movements  over  35  cm.  without  a  running  start,  and  five  extents 
of  running  start.  Each  value  is  the  average  of  ten.  The  table  gives 
also  the  excess  of  extensor  over  flexor  values. 

ditional  decrease  of  5.50-  and  3.50-  respectively  for  extensor  and 
flexor  movements.  Finally,  with  a  start  of  7.5  cm.  there  is  a 
further  decrease  of  5.20-  and  30-  for  extensor  and  flexor  move- 
ments respectively,  i,  c,  from  67.20-  to  620-,  and  from  55.30- 
to  52.30-.  These  differences  indicate  a  very  slight  decrease  in 
the  time  of  movement  with  a  start  of  even  0.5  cm.  and  a  rapid 
and  almost  uniform  decrease  up  to  and  including  the  longest 
running  start,  7.5  cm.  An  inspection  of  the  individual  values 
in  the  table  shows  no  series  of  results  the  course  of  which  does 
not  run  parallel  with  that  of  the  final  averages. 

The  total  averages  of  the  mean  variations  follow  approxi- 
mately the  same  course  as  the  averages  of  the  times  movement. 
There  is,  however,  one  discordant  result,  namely,  the  average 
mean  variation  of  extensor  movements,  2. 80-,  in  the  column 
under  the  caption  7.5  cm.  This  result  is  0.60-  higher  than  the 
total  average  of  mean  variations  in  extension  in  the  column 
headed  3  cm.  This  disturbance  of  the  uniformity  of  the  final 
result  is  introduced  by  one  of  the  unpracticed  subjects,  E., 
whose  mean  variation  in  extensor  movements  with  a  start  of 
7.5  cm.  is  3.9<^  against  1.70-  with  a  start  of  3  cm.  The  average 
mean  variations  of  the  three  most  practiced  subjects,  S.,  H., 
and  B. ,  are  still  less  in  accord  with  the  total  averages  of  the 
time  of  movement,  due  chiefly  to  subject  B.'s  large  variations 


MOVBMBNTS  OP  THB  RIGHT  ARM.  38 1 

in  flexor  movements  with  a  start  of  0.5  cm.  and  i  cm.,  and  to 
the  want  of  tmiformity  in  S.'s  mean  variations  in  both  exten- 
sor and  flexor  movements.  The  total  average  movement  times 
of  these  three  subjects,  while  higher  than  the  total  average  of 
all  subjects,  conforms  to  the  general  result. 

The  experiments  of  the  second  main  division  of  this  investi- 
gation were  undertaken  for  the  purpose  of  finding  the  effect  of 
back  pressure  and  the  time  during  which  it  is  exerted,  upon 
the  time  of  movement  over  a  course  of  50  cm.  with  no  running 
start. 

For  the  purpose  of  the  first  set  of  these  experiments,  namely, 
to  find  the  effect  of  **back  pressure"  alone  upon  the  time  of 
movement,  the  instrument  illustrated  in  Pigs.  3  and  4  was 
brought  into  use  but  only  the  marker  **a/,*'  Fig.  3,  was  em- 
ployed on  the  kymograph.  The  data  for  the  following  results 
were  obtained  from  eight  subjects.  He.,  Ma.,  E.,  St.,  W.,  J., 
Mc,  and  V.  He.,  E.,  St.,  and  V.,  were  graduate  students  in 
psychology.  Ma. ,  was  a  visitor  at  the  laboratory,  and  the  others, 
W.,  J.,  and  Mc,  were  graduate  students  in  chemistry  and 
biology.  All  of  these  subjects  were  unpracticed  excepting  E., 
who  had  had  practice  in  the  one  series  of  experiments  with  a 
35  cm.  course  under  the  various  conditions  of  running  start. 
It  is  desirable  to  employ  practiced  subjects  in  these  experi- 
ments provided  they  are  ignorant  of  the  purpose  of  the  investi- 
gation. All  of  my  practiced  subjects,  however,  had  knowl- 
edge of  the  object  of  the  experiments,  and  it  was  feared  that 
this  would  affect  the  results  which  might  be  obtained  from 
them  in  this  part  of  the  investigation.  They  were  therefore 
excluded,  and  the  data  which  I  shall  present  in  the  following 
pages  is  collected  only  from  unpracticed  subjects. 

Three  or  four  preliminary  trials  were  made  with  each  sub- 
ject in  order  to  make  him  familiar  with  the  apparatus  and  the 
signals.  The  amount  of  back  pressure  that  each  subject  would 
probably  exert  was  determined  in  these  preliminary  trials,  and 
the  tension  of  the  spring  in  the  balance  **/^"  (see  Fig.  2)  was 
adjusted  accordingly.  It  was  apparent,  even  from  these  pre- 
liminary trials,  that  there  would  be  large  individual  variations 
in  the  amount  of  back  pressure.  If  the  tension  of  the  spring 
in  the  balance  **f  "  were  constant  there  would,  in  some  cases, 
be  a  large,  and  in  other  cases  a  slight  displacement  of  the  lever 
*'C"  But  in  order  to  eliminate  as  far  as  possible,  difference 
in  the  extent  of  backward  start  as  a  factor  in  the  results,  the 
tension  of  the  spring  at  the  beginning  of  each  series  was 
adapted  as  nearly  as  could  be  to  the  probable  amount  of  back 
pressure  that  would  be  exerted  by  each  subject  as  indicated  in 
the  preliminary  trials.  Some  subjects  therefore  began  the  push- 
back  against  a  heavier  initial  dead  weight  than  others.      This 
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inequality  in  conditions,  it  seems  to  me,  is  of  little  if  any  con- 
sequence in  these  experiments  inasmuch  as  the  tension  of  the 
spring  was  constant  for  each  subject.  The  tension  of  the 
spring  was  usually  set  at  loo  g.  though  in  some  cases  it  was 
as  low  as  o. ,  and  in  others  at  intermediate  points,  determined 
in  each  case  by  preliminary  experiment. 

After  a  series  of  ten  extensor  and  ten  flexor  movements  the 
operator  has  the  chronoscope  readings  and  also  the  tracings 
of  the  marker  '^Wy*  Pig.  3,  upon  the  smoked  surface  of  the 
kymograph.  The  latter  are  meastired  and  the  value  of  each 
excursion  of  the  marker  "«^"  is  computed  in  grams.  A  single 
example  will  illustrate  the  method.  Suppose  the  tension  of  the 
spring  in  the  balance  '*/^"  is  such  that  the  indicator  points  to 
100  g.  Now  if  the  lever  **C"  is  pushed  back  until  the  indica- 
tor on  the  balance  points  to  200  g.,  the  marker  '*te/ "  has  made 
an  excursion  of  8  mm.  on  the  kymograph.  The  subject  in  such 
a  case  has  overcome  the  initial  100  g.,  and  has  added  another 
100  g.  to  the  reading  on  the  balance.  But  he  has  been  pushing 
at  **C  against  a  lever  of  the  third  order  in  which  the  length 
of  the  whole  lever  (50  cm. )  is  one  and  one- half  times  that  of  the 
long  arm  (33.3  cm.).  Hence  in  the  above  case  the  amount  of 
badk  pressure  is  equal  toi.5(ioog.+ioog.)  =  300  g.  That 
is  with  the  tension  of  the  spring  at  100  g.  an  excursion  of  8 
mm.  on  the  kymograph  represents  a  pressure  of  300  g.  All 
computations  of  back  pressure  were  made  in  a  similar  manner. 

The  ten  chronoscope  records  and  the  ten  records  of  back 
pressure  were  averaged  to  obtain  the  values  which  are  set  down 
in  Table  VI.  In  this  table  in  the  column  under  the  caption 
*  *Subj . "  are  the  initials  of  the  eight  subjects  who  aided  in  these 
experiments,  and  on  the  right  of  this  the  two  columns  under 
the  caption  ** Pressure*'  contain  the  average  back  pressure  in 

Table  VI. 


Pressare. 

Til 

ne. 

Subject. 

Ex. 

Flex. 

Ex. 

Flex. 

He. 

Mi. 

W. 

Ma. 

V. 

E.       . 

St. 

416 

^T 
280 

240 

233 
220 

210 

206 

650 

475 

% 

420 

285 
260 

363 

92.7 

127.3 
120.2 

115-2 

106.7 

144.7 

153-3 
no. 6 

87-3 
no. I 

100.3 

101.4 

80.5 

120. 1 

"5-3 
90.4 

Av. 

269 -3 

409.06 

121. 3 

100.7 
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grams  exerted  by  each  subject  in  extensor  and  flexor  move- 
ments respectively.  The  last  two  columns  on  the  right  contain 
the  averages  of  the  times  of  these  movements. 

In  every  case  a  longer  time  is  required  for  extensor  than  for 
flexor  movements  and  the  back  pressure  in  extensor  movements 
is  always  less  than  that  in  flexor  movements.  In  the  case  of  He, , 
for  example,  the  time  for  extension  is  92.70-,  and  the  back  pres- 
sure is  416  g.  The  time  for  flexion,  on  the  other  hand,  is 
87.30-,  and  the  back  pressure  is  650  g.  Taking  these  eight  sub- 
jects together  the  average  time  of  extensor  movements,  shown 
at  the  foot  of  Table  VI,  is  121.30-;  of  flexor  movements,  100. 70-. 
The  corresponding  averages  of  back  pressure  are  269.3  S*  ^^^ 
409.06  g.  respectively.  That  is,  while  the  average  time  of 
flexion  is  20.60-  shorter  than  that  of  extension,  the  average 
back  pressure  in  flexion  is  139.76  g.  higher  than  in  extension. 
A  study  of  the  individual  results  showed,  however,  that  a  sin- 
gle very  rapid  movement  is  not  invariably  preceded  by  a  high 
degree  of  back  pressure.  Moreover,  a  very  rapid  movement  is 
sometimes  preceded  by  a  less  intense  pressure  than  a  slower 
movement.  The  averages  in  Table  VI  show  further  that  a  sub- 
ject whose  time  is  short  does  not  invariably  exert  a  high 
degree  of  back  pressure.  Ma.,  e.  g,^  whose  extension  time  is 
next  to  the  shortest  gives  a  low  back  pressure  in  extension; 
only  233  g.  and  though  his  flexion  time  is  shortest  on  the  list, 
namely  80.50-,  there  are  three  (He.,  J.,  and  Mi.),  whose  back 
pressure  in  flexor  movements  is  greater  than  his. 

If  the  amount  of  initial  back  pressure  were  an  important 
factor  in  determining  the  time  of  the  subsequent  movement  we 
should  find  that  a  large  difierence  between  the  times  of  flexor 
and  extensor  movements  occurs  together  with  a  large  difier- 
ence between  the  back  pressure  exerted  in  preparation  for  the 
same  movements.  In  an  attempt  to  find  such  a  correspond- 
ence in  the  case  of  the  eight  subjects  of  these  experiments  I 
have  taken  the  differences  between  the  back  pressure  values 
and  the  time  values  in  Table  VI  and  from  these  differences  I 
have  constructed  Table  VII.  The  pressure  differences  for  each 
subject  in  the  ** Pressure**  column  are  arranged  in  order  from 
the  largest  to  the  smallest.     In  the   **Time**  column  on  the 

Tablb  VII. 


Sabject. 

Pressure. 

Time. 

Subject. 

Pressure. 

Time. 

1  He. 

2  Ma. 

3  S. 

4  Mi. 

234.     g. 
187. 

157. 
155. 

5-4     (8) 
26.2    (2) 
20.2    (4) 
19-9    (5) 

5  W. 

6  J. 

7  V. 

8  E. 

144. 
125. 

65. 

50. 

13-8    (7) 
17.2     (6) 

24-6    (3) 
38.       (I) 
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right  are  the  differences  between  each  subject's  times  for  flexion 
and  extension.  The  figures  in  parentheses  on  the  right  of  this 
column  designate  the  place  which  each  value  would  occupy  if 
placed  in  order  from  the  largest  to  the  smallest.  The  subject 
*'He.**  who  has  the  largest  difference  in  pressure,  234.5  g.,  has 
the  smallest  difference  in  time»  5.40".  The  subject  E.  who  has 
the  smallest  difference  in  pressure,  50  g. ,  has  the  largest  dif- 
ference in  time,  380-.  Another  subject,  V. ,  who  has  the  next 
smallest  difference  in  pressure,  65  g. ,  has  a  large  difference  in 
time,  24.60-.  If  we  exclude  these  three  subjects  from  consider- 
ation, we  find  with  the  other  five  subjects  that  the  excess  of 
pressure  with  the  flexor  movement  is  correlated  with  a  corres- 
ponding reduction  in  the  time  of  flexor  movements,  although 
the  order  of  subjects  ]V,  and  y.  for  time  of  movement  is  the 
reverse  of  that  for  pressure,  the  difference  in  neither  case,  how- 
ever, being  large.  The  evidence  presented  in  this  table,  not  very 
strong  to  be  sure,  appears  to  warrant  the  conclusion  that  on  the 
average  the  more  rapid  movements  are  preceded  by  a  higher 
degree  of  back  pressure  and  the  slower  movements  by  lower 
pressure.  My  results  show  unequivocally  that  greater  back  pres- 
sure occurs  in  preparation  for  flexor  movements.  This  means, 
of  course,  that  there  is  a  more  intense  antagonistic  contraction 
of  the  extensor  than  the  flexor  muscles.  Perhaps  in  the  motor 
area  of  the  cortex  dispersion  of  excitation  occurs  more  readily 
in  the  direction  of  the  centre  of  the  extensor  than  of  the  flexor 
muscles.  This  would  not  necessarily  contradict  the  facts  as  they 
appear  in  spastic  paralysis,  in  which  disorder  there  is  a  contin- 
uous strong  contracture  of  the  flexor  muscles.  In  these  cases 
the  cortical  excitation  has  had  time  to  overcome  the  greater 
resistance  toward  the  flexor  centres — granting  that  there  is  a 
greater  resistance  in  this  direction — whereas  in  these  experi- 
ments the  cortical  excitation  and  its  dispersion  cover  a  period 
of  only  several  hundredths  of  a  second  at  most,  and  the  resist- 
ance toward  the  flexor  centres  can  probably  be  only  partially 
overcome  in  so  brief  a  time. 

The  results  of  the  experiments  which  had  to  do  with  the 
final  purpose  of  this  investigation,  namely,  to  find  the  effect  of 
the  time  during  which  back  pressure  is  exerted  upon  the  time 
of  movement,  are  necessarily  based  upon  meagre  data  owing  to 
the  tedious  nature  of  the  experiments.  In  addition  to  the 
marker  **a/,**  Fig.  3,  which  traces  the  pressure  curve  upon  the 
kymograph,  we  require  the  electro- magnetic  marker  'W 
which  is  actuated  by  a  current  passing  through  the  posts  *'^*' 
and  **«,**  and  marks  on  the  kymograph  the  point  in  the  curve 
traced  by  the  marker  *'a/**  at  which  back  pressure  ceases  and 
the  movement  is  beg^n.  The  tuning  fork  **iV  traces  the 
time  line  by  which  the  duration  of  back  pressure  is  determined. 
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The  kymograph  was  therefore  necessarily  run  at  such  high 
speed  that  though  it  carried  fully  three  meters  of  paper  it  was 
a  matter  of  great  difficulty  to  get  more  than  8  or  10  records 
upon  a  single  sheet. 

The  five  subjects  of  these  experiments  were  graduate  students 
in  chemistry  and  biology.  All  were  unpracticed  excepting 
Wi.,  who  made  but  one  series  of  ten  flexor  and  ten  extensor 
movements  in  the  preceding  set  which  had  to  do  with  the  effect 
of  back  pressure  upon  the  time  of  movement,  and  all  were 
ignorant  of  the  object  of  the  experiments. 

The  results  of  these  experiments  are  embodied  in  Table  VIII, 
in  which  are  shown  the  time  of  movement,  the  back  pressure 
measured  in  grams,  and  the  duration  of  back  pressure  measured 
in  fractious  of  a  second  for  each  subject  in  extension  and 
flexion.     Each  value  represents  an  average  of  four  or  five. 

In  the  case  of  Wi.  the  average  time  of  the  extensor  move- 
ments, 106.30-,  is  shorter  than  that  of  the  flexor  movements, 
149.60-,  and  the  shorter  time  of  back  pressure,  0.08  sec,  pre- 
cedes the  shorter  movement ;  extension  106. 30-.  In  three  cases 
out  of  the  five,  O.  S.,  and  Mc,  in  flexion,  and  Ha.  in  exten- 
sion, the  longer  average  duration  of  back  pressure  occurs  with 
the  shorter  time  of  movement. 

Tabi,e  VIII. 


Exteusion. 

Flexion. 

1 

Sobj. 

Time. 

106.3 
97  0 
89.0 
82.7 
96.97 

Back 
Pressure. 

Time  of 
Pressure. 

Time. 

Back 
Pressure. 

Time  of 
Pressure. 

Wi. 

O.S. 

Mc. 

P. 

Ha. 

168.75 

375  0 

800.0 

60.0 

65.7 

o.oS 
0.44 

0.53 
0.275 

0.626 

149.6 
74  0 
74  0 

68.3 
100.6 

187.5 

431-25 
950.0 

483  0 

46.65 

0.1 

0.78 

1.06 

0.23 

0.52 

Av. 

94.39 

293  89 

0.39 

93-3 

417.68 

0.54 

That  is  with  subject  O.  S.,  the  duration  of  back  pressure  in 
the  shorter,  or  flexor  movements,  is  0.78  sec.  as  compared  with 
0.44  sec.  in  the  longer  or  extensor  movements.  With  Mc.  it  is 
1.06  sec.  with  the  shorter  and  0.53  sec.  in  the  longer  time  of 
movement,  and  with  Ha.  it  is  0.626  sec.  in  the  shorter  and  0.52 
sec.  in  the  longer  time  of  movement.  On  the  other  hand,  in 
the  results  obtained  from  Wi.  and  from  P. ,  the  longer  duration 
of  back  pressure  occurs  with  the  longer  time  of  movement.  In 
the  first  case  it  is  o.  i  sec.  with  the  longer  movement  compared 
with  0.08  sec.  with  the  shorter  movement,  and  in  the  second, 
0.275  sec.  with  the  longer  and  0.23  sec.  with  the  shorter.    The 
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averages  of  the  values  in  Table  VIII  show  that  on  the  whole 
the  longer  duration  of  back  pressure  (0.54  sec.)  occurs  with 
the  briefer  or  flexor  movement  (,93.30^)  but  the  evidence  of  the 
individual  results  is  not  decisive.  It  is  worthy  of  notice,  how- 
ever, that  the  results  obtained  from  each  of  these  subjects,  ex- 
cepting Wi.,  confirms  the  results  of  the  preceding  set  of 
experiments  inasmuch  as  they  show  that  the  greater  amount 
of  back  pressure  occurs  on  the  side  of  the  more  rapid  or  flexor 
movements.  For  the  one  exception  to  this  general  result  I  am 
not  able  to  account. 

It  is  well  known  that  in  the  education  of  a  boxer  the  first 
precaution  is  to  train  him  out  of  the  habit  of  ** telegraphing," 
as  it  is  called ;  or  drawing  the  arm  backward  in  preparation  for 
a  stroke.  In  the  light  of  the  experiments  discussed  in  this 
paper,  and  of  those  reported  by  Woodworth  on  **  The  Voluntary 
Control  of  the  Force  of  Movement,"  (9),  it  seems  to  me  that 
the  boxer's  backward  start  before  dealing  a  blow  may,  on  the 
whole,  aid  him  in  making  a  quick  and  forcible  stroke.  If  this 
is  true  the  only  justification  for  training  him  out  of  this  be- 
havior lies  in  the  fact  that  the  backward  start  tells  the  oppo- 
nent when  and  where  the  expected  blow  will  come.  Since  the 
boxer  may  be  trained  out  of  this  antagonistic  action  it  seemed 
probable  that  my  most  practiced  subjects  may,  in  the  course  of 
practice,  have  trained  themselves  out  of  the  back  pressure  pre- 
paration for  arm  movements. 

Accordingly  the  matter  was  put  to  trial  with  S.  and  T. 
both  of  whom  knew  the  purpose  of  the  test.  The  former 
acted  as  my  subject  in  all  the  experiments  of  the  first  division 
of  this  investigation;  namely,  those  to  determine  the  eflect  of 
the  running  start  upon  the  time  of  movement.  While  T.  had 
considerably  less  practice  in  these  experiments  he  was  well 
trained  in  similar  investigations  in  previous  years. 

Each  subject  first  submitted  to  two  series  of  experiments  of 
ten  flexor  and  ten  extensor  movements  each  in  which  the  ten- 
sion of  the  spring  in  the  balance  **/%"  Fig.  2,  was  reduced  to 
o.  He  was  urged  to  make  the  quickest  possible  movement 
while  at  the  same  time  avoiding  back  pressure.  Following 
this  were  two  series  in  which  for  each  subject  the  tension  of  the 
spring  was  set  at  200.  In  these  series  the  subjects  were  not 
requested  to  avoid  back  pressure  without  giving  attention  to 
the  initial  stage  of  the  movement.  It  is  probable  that  the 
lack  of  such  instruction,  since  these  series  followed  immedi- 
ately after  the  preceding,  suggested  the  backward  push  so 
vividly  that  there  is  a  greater  difference  between  the  back  pres- 
sures with  no  tension  and  those  with  a  tension  equivalent  to 
200  g.  than  would  otherwise  appear.  The  results  of  these 
experiments  appear  in  Table  IX  in  which  the  time  of  move- 
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Extension. 

Flexion. 

Subj. 

Tension 
of  Spring. 

Time. 

Pressnre. 

Time. 

Pressure. 

S. 
T. 

0 
200 

0 
200 

76.6 
80.6 

76.3 

93.12 
946.8 

41.25 
818.4 

86.9 
64.9 

69.1 
65.0 

97.5 
1336-6 

226.5 

1031.2 

ment  and  back  pressure  are  arranged  horizontally  in  line  with 
the  figures  which  designate  the  tension  of  the  spring.  In  every 
case  the  greater  back  pressure  is  in  the  flexor  movements  where 
also  the  time  is  the  shorter.  When  the  tension  of  the  spring 
was  o.  and  the  subjects  were  asked  to  avoid  back  pressure,  at 
the  same  time  making  the  quickest  possible  movement,  some 
back  pressure  was,  nevertheless,  exerted.  In  the  case  of  S.  it 
was  93.12  g.  and  97.5  g.  in  extension  and  flexion  respectively. 
For  T.  it  was  41.25  g.  and^  226.5  &•  respectively.  When  the 
tension  of  the  spring  was  made  equivalent  to  200  g.  and  the 
subjects  were  not  instructed  to  avoid  back  pressure  but  only 
to  make  the  quickest  possible  movement,  S.  considerably  re- 
duced his  time  of  movement;  namely,  94.50-  to  76.60-  in  exten- 
sor movements.  T.^s  time  was  less  reduced;  from  80.60-  to 
76.30- in  extension  and  from  69.10-  to  650-  in  flexion.  When 
the  tension  of  the  spring  was  made  200  g.  and  the  subjects  at- 
tended only  to  the  speed  of  the  required  movement,  S.'s  back 
pressure  was  increased  from  93.12  g.  to  946.8  g.  in  extension, 
and  from  97.5  g.  to  i,336.6g.  in  flexion,  while  T.  increased  his 
back  pressure  from  41.25  g.  to  8x8.4  g.  and  from  226.5  R-  ^^ 
i>03i.2g.  in  extension  and  flexion  respectively.  These  results 
indicate  that  these  subjects  have  not  in  the  course  of  practice 
been  trained  out  of  the  backward  start  or  back  pressure.  They 
indicate,  further,  that  attention  when  directed  to  the  beginning 
of  a  movement  increases  its  time,  for  when  under  the  second 
condition  of  the  experiment,  namely,  when  they  were  required 
to  attend  only  to  the  speed  of  the  movement  and  not  to  the  be- 
havior at  the  beginning  of  the  movement,  the  time  of  move- 
ment is  reduced,  as  pointed  out  above,  from  94.50-  to  76.60-,  and 
from  80.60-  to  76.30-  in  extensor  for  S.  and  T.  respectively,  and 
in  flexor  movements  from  86.90-  to  64.90-  and  from  69.10-  to 
650-. 

Summary. 

The  results  of  this  investigation  may  be  briefly  summarized. 
With  but  two  indecisive  exceptions  the  fourteen  subjects  of 
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these  experiments  are  more  rapid  in  flxeor  than  in  extensor  move- 
ments. But  while  the  maximal  flexor  rate  is  the  higher  it  is 
less  constantly  maintained  than  that  of  extensor  movements; 
i.  e.  the  mean  variation  of  the  flexor  times  is  higher  than  that 
of  the  extensor  times. 

The  rate  increases  and  the  mean  variation  decreases  as  the 
running  start  is  made  longer  but  not  beyond  a  certain  maximal 
start.  Among  starts  of  0.5  cm.,  i  cm.,  3  cm.  and  7.5  cm.  that 
of  3  cm.  is  most  favorable  for  a  rapid  movement  over  a  course 
of  50  cm.  The  greatest  loss  in  time  and  the  largest  variations 
occur  within  the  first  centimeter  of  the  course;  perhaps  within 
the  first  half  centimeter. 

For  some  subjects  there  is,  as  a  result  of  practice,  a  greater 
increase  in  the  rate  of  extensor  than  of  flexor  movements. 

The  initial  backward  start  or  **back  pressure*'  is  not  a  con- 
stant factor  in  determining  the  rate  of  movement.  The  greater 
amount  of  **back  pressure*'  almost  invariably  occurs,  on  the 
average,  in  preparation  for  flexor,  which  are  the  more  rapid 
movements. 

The  duration  of  "back  pressure,"  as  far  as  this  investigation 
shows,  has  no  effect  upon  the  rate  of  movement. 
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LITERATURE. 


RECENT  STUDIES  OF  NORMAL  ILLUSIONS  OF  MEMORY. 

Analysis  of  the  memory  consciousness  reveals  a  {^oup  of  organic 
sensations  and  affective  processes  as  the  characteristic  mark  of  famil- 
iarity in  certain  parts  of  onr  experience.  These  constitute  the  added 
symbol  that  connects  them  definitely  with  our  own  past.  How  efficient 
is  this  symbol,  and  what  are  the  ways  in  which  it  may  fail  to  fulfill  its 
duty,  we  may  ask,  for  nature  has  made  few  things  perfect,  and  our 
memory  is  no  exception  to  this  rule.  False  memory,  even  more  than 
false  perception,  is  no  useful  function  of  mind.  Yet,  like  the  illusions 
of  perception,  the  illusions  of  memory  must  be  regarded  as  a  result  of 
normal  functions  at  work  under  somewhat  unusual  conditions. 

In  the  review  of  the  literature  given  below  I  shall  not  follow  Titch- 
ener*s  inclusive  use  of  the  term  'memory  illusion,*^  but  shall  limit  the 
consideration  to  paramnesia  e^  Bi  normal  process,  that  is,  as  it  occurs  in 
every  day  life.  Taken  in  this  limited  sense,  memory  illusion  Is  not  a 
topic  that  has  yet  received  very  much  attention  in  the  text  books,  and 
general  treatises  on  psychology,  though  special  articles  on  the  subject 
have  not  been  infrequent.^  This  neglect  is  the  more  remarkable  in 
view  of  the  fact  that  false  memory  is  a  matter  of  relatively  frequent 
occurrence  and  is  certainly  of  great  practical  importance.  There  are 
also  no  great  difficulties  in  the  way  of  its  investigation.  Experiment 
has  not,  however,  been  seriously  applied  to  the  study  of  it  until  within 
the  last  five  years.  Of  the  studies  that  have  been  made  within  that 
time  I  shall  take  up  first  merely  the  quantitative  aspect  of  normal 
memory  illusion,  after  that  some  of  the  conditions  upon  which  mem- 
ory illusion  depends.  Our  first  question  is:  To  what  degree  can  our 
memory  generally  be  depended  upon?  To  what  extent  is  our  subject- 
ive certainty  a  measure  of  objective  reality?  We  may  consider  this 
question,  first,  independently  of  the  conditions  under  which  the  mem- 
ory illusions  occur.  We  might  suppose  on  the  one  hand  that  the 
ability  to  tell  whether  one  really  remembers  a  thing  or  not  could  not 
depend  upon  anything  but  upon  the  degree  with  which  one  tries  (or 
on  other  characteristics  of  the  person  remembering)  and  had  nothing 
to  do  with  the  things  remembered  or  other  external  conditions.  And, 
on  the  other  hand,  we  might  suppose  that  a  real  memory  illusion, 
analogous  to  the  illusions  of  perception,  would  depend  more  upon  the 
external  condition  of  the  things  to  be  remembered  than  upon  the 
person  trying  to  remember.  These  are  two  things  that  should  be  kept 
in  mind  in  considering  the  results  that  are  regarded  as  instances  of 
memory  illusion. 

Some  of  the  studies  on  the  amount  of  forgetting  under  different  con- 
ditions give  incidentally  something  on  the  amount  of  memory  illusion. 
I  shall  describe,  first,  very  briefly,  several  studies  in  which  relatively 
simple  material  and  short  time  intervals  were  used,  and  then  gather 
the  results  together  in  one  teble.  The  same  will  then  be  done  for  the 
more  complex  material  and  longer  time  intervals.    Whipple  in  his 


*  Outline  of  Psycholonr,  1896,  p.  285.  .  ,     , 

«Por  one  of  the  earUcr  ones  see  Burnbam's Study  of  Memory,  ihi^  Journal,  Vol.  Ii, 
1889,  pp.  43X-464. 
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study  on  the  memory  for  the  pitch  of  tones  gives  in  one  of  his  tables 
the  right  and  wrong  cases  in  two  groups — the  judgments  made  with 
certainty  and  those  made  with  uncertainty  as  to  correctness.^  Sim- 
mons presented  to  his  subjects  a  series  of  colors,  each  color  being  fol- 
lowed b^  a  numeral.  After  a  certain  time  interval  the  series  of  colors 
was  again  shown  slowly  while  the  subject  was  requested  to  record  for 
each  color  the  first  numeral  that  occurred  to  him,  stating  also  whether 
he  regarded  that  numeral  as  the  correct  one,  the  wrong  one,  or  whether 
he  was  doubtful.^  Pinzi  presented  visually  series  of  numerals,  non- 
sense syllables,  and  words  to  his  subjects  and  after  time  intervals  of 
from  two  to  thirty  seconds  asked  the  subject  to  try  to  recall  the  series. 
He  gives  the  results  on  the  amount  of  memory  error .^  Diehl  exposed 
groups  of  numerals,  lines  in  different  positions,  and  colors  for  ten 
seconds  at  a  time  and  had  the  subject  recall  the  groups  after  24  hours.* 
These  four  studies  give  the  following  results  on  the  amount  of  mem- 
ory error: 


Wronfif. 

Right. 

26.6  % 
48.9  - 

73.4% 
51.0  ** 

§r^in}whippl 

47.0  ** 

52.9  " 

Simmons 

21.0  ** 

76.5  " 

Finzi 

II.6  *« 

80.6  *« 

Diehl 

36.6  " 

This  gives  a  general  average  of  36.6%  wrong.  That  is  to  say,  in  36% 
of  the  instances  when  one  reports  a  thing  from  memory  and  thinks  he 
is  correct,  he  is  mistaken.  But  ou  account  of  the  great  variations  this 
average  means  comparatively  little.  Perhaps  most  significant  among 
these  figures  is  the  26.6%  wrong  in  Whipple's  results  when  the  subjects 
were  'certain*  that  their  judgments  had  been  correct.  When  they  were 
doubtful  but  still  thought  they  were  correct  they  were  wrong  about 
half  the  time,  48.9%  of  the  number  of  instances.  Some  indication  is 
also  given  of  the  effect  of  the  nature  of  the  material  upon  memory  il- 
lusion. The  simpler  material  seems  to  be  more  conducive  to  memory 
illusion. 

The  conditions  in  the  studies  just  considered  are  found  only  in  the 
laboratory.  Most  of  the  recent  studies  on  memory  illusion  and  its  re- 
lated problems  have  been  made  with  more  complex  materials  than 
these  and  with  longer  time  intervals.  The  aim  has  been  to  approach 
more  nearly  the  usual  conditions  of  every  day  life.  The  interest  of 
the  investigators  has  always  been  the  practical  one.  How  far  can  we 
depend  upon  our  memory  for  accuracy  under  the  conditions  in  which 
we  commonly  use  it?  The  studies  that  come  under  this  topic  may  be 
divided  into  three  groups,  according  to  the  material  used,  (i)  A  com- 
plex picture  has  been  shown  the  subject,  and  the  same  described  from 
memory  after  different  time  intervals.  (2)  Subjects  have  been  asked 
to  describe  from  memory  a  place  they  have  seen  once  (or  many  times), 
not  knowing  beforehand  that  they  would  be  called  upon  to  do  so.  (3) 
Subjects  have  been  asked  to  describe  an  event  which  they  had  wit- 
nessed, generally  without  knowing  that  they  would  be  called  upon  to 
do  so  Not  all  of  these,  however,  give  a  quantitative  statement  of  the 
degree  of  memory  illusion,  being  concerned  with  other  related  ques- 
tions. 

"^  Am.  J  our.  of  Psych.,  1901,  p.  421. 

»  Prevalence  of  Paramnesia.     Vsy.  Ra/.,  1894. 

^Zur  Untersuchung  der  Anffassungsfataigkeit  und  Merkfahigkeit.  Psychol.  Ar- 
betUn,  III,  1901. 

<Zum  Studium  der  Merkfahigkeit.  Bzperimentelle-psychologischc  Untersucta-. 
ung,  Berlin,  1903. 
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Lobsien  used  a  picture  of  a  country  scene,  with  a  small  boy  fishing 
in  a  brook  in  the  foreground,  and  some  buildings,  trees  and  a  bridge, 
etc.,  further  back.  This  was  shown  for  two  minutes  to  school  chil- 
dren, aged  9-14  years.  Immediately  afterwards  they  were  asked  to 
answer  twelve  questions  concerning  the  picture.  On  three  of  these 
questions  he  gives  the  results  concerning  the  matter  in  which  we  are 
r.  now  interested.^    Wreschner  used  a  picture  of  an  old  man  holding  a 

bowl  of  food  on  his  lap,  from  which  he  is  feeding  a  small  boy  standing 
by  his  side.  This  was  shown  to  adult  subjects  for  forty-five  seconds. 
After  different  time  intervals,  varying  from  nineteen  hours  to  seven- 
teen days,  these  subjects  answered  a  Hst  of  (questions  concerning  the 
picture.  Some  of  them  without  seeing  the  picture  a  second  time  de- 
scribed it  in  this  way  more  than  once.*^  Stern  showed  a  colored  pic- 
ture to  school  children,  aged  10-12  years,  for  one  minute.  The  picture 
was  that  of  a  ''  Bauernstube,'*  and  more  complex  than  the  otners  so 
far  mentioned.  Immediately  after  being  shown  the  picture,  the  chil- 
dren described  it  from  memory  in  as  full  detail  as  they  could,  first  with- 
out the  aid  of  questions.  When  this  had  been  done  they  answered  in  addi- 
tion a  list  of  supplementary  questions  concerning  the  picture.'  Borst 
used  five  different  pictures:  i.  Picture  of  three  children  playing  with  a 
sheep  in  a  meadow.  2.  Picture  of  a  rabbit.  3.  Picture  of  three  chil- 
dren in  a  garden.  4.  Picture  of  a  woman  and  two  children  looking  for 
mushrooms.  5.  A  shepherd  with  a  child  and  dog,  driving  some  sheep 
through  the  woods.  Bach  of  these  was  shown  for  one  minute  to  adult 
subjects.  After  time  intervals  of  three,  and  nine  days  the  subjects  de- 
scribed them,  first,  without  questions,  and  then  immediately  after- 
wards answered  a  list  of  questions  concerning  them.  The  quantitative 
results  from  these  studies  may  be  brought  together  in  general  aver- 
ages, disregarding,  for  the  time  being,  the  differences  in  the  condi- 
tions under  which  these  results  were  obtained.  The  average  percent- 
ages of  wrong  statements  made  by  the  subjects  when  they  thought 
they  were  right  are  as  follows: 

Wrong. 

89.0  %  No.  in  each  class  of  things  in  picture,  1 

89.5  *'  Material  in  roof  of  house,  VLobsien. 

32.0  **  Material  in  bridge,  J 

26.0  *'  Wreschner. 

22.0  **  Stern. 

14.3  **  Borst. 

Of  these  figures  the  very  high  percentages  from  Lobsien's  results 
bring  out  a  matter  to  be  considered  with  more  detail  later.  They  are 
percentages  of  the  number  of  wrong  statements  in  answer  to  particu- 
lar questions,  and  the  questions  refer  to  things  in  the  picture  that  the 
subjects  did  not  particularly  attend  to. 

Two  other  studies  in  which  the  subjects  described  from  memory  a 
place  they  had  seen  several  times,  without  knowing  that  they  would 
be  called  upon  to  do  so,  may  also  he  considered  at  this  point.  Lipmann 
asked  his  students  to  describe  a  lecture  room  (in  which  they  had  met 
ten  times)  on  the  third  day  after  they  had  ceased  to  meet  there.  They 
described  it  first  spontaneously  and  then  answered  a  list  of  questions.* 
Stern  did  the  same  with  his  class  eight  days  after  they  had  met  in  the 

lAussARc  und  Wirklictakeit  bei  Schulkindem.  Einige  czperimentelle  Beobach- 
tungren.    Beitr'dge  z.  Psychol,  d.  Aussage,  Vol.  I.  1903.  pp.  158-221. 

«Zar  Psychologric  dcr  Aussage.    Archivf.  G€samU  Psychol.,  1, 1903,  pp.  148-183. 

*  Die  Aussage  als  greistisre  I^eisttiasr  uttd  aU  VerhiSrsprodukt.  Beitr'dge  x.  Psychol, 
d.  A  ussage.    1904,  pp.  369-415. 

4  Experimcntelle  Aussagen  iiber  cinen  Vorganfir  und  eine  I^okalitat.  Beitr'dge  z. 
Psychol,  d.  Aussage,  I,  1903,  pp.  223-231. 
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lecture  room  in  qnestion.  The  description  was  made  this  time,  only 
in  answer  to  questions.^  For  these  two  studies  the  degree  of  inemoTy 
illusion  is:  Lipmann — 27%  wrong;  Stem — 18.9%  wrong. 

Lipmann  and  Stem  also  had  their  students  describe  an  event,  which 
took  place  in  the  lecture  room,  some  time  after  its  occurrence — an 
event  which  at  the  time  of  its  occurrence  they  had  not  known  they 
would  be  called  upon  to  describe.  Lipmann*s  'event'  was  as  follows: 
"At  about  9.45,  during  my  lecture,  there  was  a  knock  at  the  door  of  the 
lecture  room.  I  called,  *Come  in,'  and  a  girl  entered  and  whispered  to 
me.  She  is  small,  has  brown  hair  and  eyes,  wears  a  large,  black  felt  hat, 
black  jacket  with  double  row  of  buttons,  black  skirt,  black  shoes  And 
gloves,  and  carries  an  umbrella.  I  answer  her;  'I  have  no  time  now; 
you  may  wait  for  me,  I  shall  be  through  soon.'  '  Then  I  may  wait 
here  ?  '  'I  don't  care.  Take  a  seat  there,  but  keep  quiet.'  She  takes 
a  book  from  the  lecturer's  desk,  sits  down  and  reads  until  9.55,  when 
she  exclaims  suddenly,  *  It  is  frightfully  hot  here;  may  I  open  the  vnn- 
dow  a  little?'  and  rises  and  reaches  out  to  open  the  window.  'Oh  do, 
leave  it  now.  It  is  not  that  hot — is  it  (turning  to  my  class).  You  wBy 
wait  outside.'  'It  is  too  warm  for  me  here;  I  shall  wait  outside.*  She  goes 
out  quickly,  putting  the  book  into  her  pocket."'  Two  days  after  two 
subjects  described  this  occurrence  from  memory,  again,  first  sponta- 
neously, and  then  in  answer  to  questions.  Three  subjects  did  the 
same  three  days  after.  Stern  used  a  similar  occurrence  in  a  lecture- 
room  for  his  experiment.  During  the  lecture  a  student  comes  in,  asks 
to  speak  with  Stern,  hands  him  a  manuscript,  and  asks  permission  to 
consult  some  books  in  a  bookcase  in  the  room.  He  goes  to  the  book- 
case, takes  out  a  book  and  reads  for  five  minutes.  Then  leaves  the 
room,  taking  the  book  with  him.  On  leaving.  Stern  asks  him  to  wait 
outside  until  he  is  through.  A  week  later  the  students  witnessing 
this  event  were  asked  to  describe  it,  first,  without  questions,  and  then 
with  them.'  The  results  of  these  studies  were:  Lipmann — 33%  wrong; 
Stern — 32%  wrong, — all  of  statements  that  the  subjects  thought  to  be 
correct. 

Let  us  stop  a  moment,  now,  and  consider  all  these  results  together. 
They  have  been  obtained  under  a  considerable  variety  of  conditions, 
as  was  noted,  but,  excluding  two, — the  48%  of  wrong  judgments  ob- 
tained by  Whipple,  when  the  subjects  were  uncertain^  and  the  47% 
wrong  of  Simmons,  in  an  entirely  aifferent  kind  of  experiment — tbe 
general  averages  do  not  vary  very  greatly.  They  agree  in  fact  much 
more  closely  than  results  generally  do  when  the  conditions  have  been 
so  different.  Considered  as  exact  quantitative  statements  of  the  degree 
of  memory  illusion  they  can  have  no  general  significance  buc  they  go 
to  show  that  the  average  man  is  likely  to  be  mistaken  about  one-fourth 
of  the  time  when  he  reports  a  thing  from  memory,  and  conscientiously 
believes  that  he  is  speaking  the  truth.  This  result  is  certainly  not  iu 
harmony  with  general  conceptions  of  the  trustworthiness  of  memory, 
and  should  go  far  towards  shaking  pre-conceived  notions  on  the  mat- 
ter. Intelligent  and  observant  men  know  that  there  are  such  things 
as  memory  illusions,  but  I  doubt  whether  many  would,  from  a  guess, 
place  the  figures  nearly  so  high  as  those  wehavecited.  The  "man  on 
the  street,"  however,  does  not  proceed  upon  the  assumption  tbst 
there  is  any  such  thing  as  memory  illusion.  For  him,  every  man 
knows  whether  he  is  speaking  the  truth  or  not  in  matters  of  memor)^. 
He  either  knows,  remembers  that  a  thing  is  so,  which  in  that  case  is 
objectively  so,  or  he  has  forgotten.     Stern  points  out  that  the  na'i've 

1  Wirklichkeitsvcrsuche.    BeitrSgeM,  PtychoU  d,  Aussage,  II,  1904,  pp.  1-33. 

«  Op.  cit.,  p.  91. 

*  Wirkllcnkeitsvcrsuchc,  p.  15. 
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mind  makes  two  assumptions.  First,  that  a  statement  conscientioasly 
made  with  certainty  is  objectively  correct.  And  second,  that  a  state- 
ment that  is  not  objectively  true,  is  subjectively  a  lie.^ 

In  the  further  consideration  of  memory  illusion  we  may  take  up 
some  of  the  conditions  that  have  been  found  to  influence  its  degree. 
From  the  data  on  these  we  may  also  infer  something  as  to  the  nature 
of  the  causes  of  it.  In  the  question  as  to  how  much  one  can  remember 
at  all,  we  should  rightly  expect,  without  special  investigation,  that 
the  amount  would  depend  upon  the  time  intervening,  the  degree  of 
attention  paid  at  the  time  of  the  experience,  and  perhaps,  also,  upon 
the  nature  of  the  material.  The  same  would,  however,  hardly  be  ex- 
pected to  be  true  of  the  degree  of  memory  illusions.  We  may  forget 
more  as  time  goes  on,  but  why  should  we  remember  falsely  more? 
And  similarly,  as  regards  the  original  degree  of  attention  and  the 
other  conditions.  The  facts,  however,  are  again  not  in  accord  with 
a  priori  expectations. 

Let  us  consider  results  that  have  been  reached  with  regard  to  the 
influence  of  the  passage  of  time  upon  the  extent  of  memory  illusion. 
In  an  expriment  made  by  Henderson  '  short  passages  were  read  to  the 
subjects  who  were  then  requested,  among  other  things,  to  write  out 
what  they  had  remembered  of  this,  after  two  days,  and  again  after 
four  weeks.  Bach  time  they  were  requested  to  use  the  same  words  as 
in  the  original,  when  remembered,  and  to  underscore  those  which  they 
thought  had  occurred  in  the  original.  In  one  of  Stem's  experiments 
already  quoted  the  subjects  described  four  times,  a  picture,  which 
they  had  seen  but  once,  the  first  time  immediately  after  it  had  been 
shown,  and  then  again  after  intervals  of  five,  fourteen,  and  twenty-one 
days.  In  a  similar  experiment  by  Wreschner  the  picture  was  described 
from  memory  three  times  after  different  time  intervals,  varying  with 
the  different  subjects.  In  Borst's  study  time  intervals  of  three  and 
of  nine  days  were  used.    Other  studies  of  this  question  do  not  give 

?|uantitative  results  on  this  particular  point.    Bringing  the  figures 
rem  these  several  studies  together  gives  the  following  table  for  the 
extent  of  memory  illusion  after  different  time  intervals: 

xst  recall.  and  recall.         3rd  recall.  4th  recall. 

27.6% (2d.)  28.5%(4wks.)  Henderson. 

10.5%  (3  d.)  12.1"  (9  d.)  Borst. 

11.5'*  12.5"  28.1**  Wreschner. 

5.8"  (Immediate.)    7.3"  (sd.)  io.i**(i4d.)  12.8%  (21  d.)  Stern. 

These  figures  demonstrate  clearly  that  memory  illusion  increases 
zvith  time  as  well  as  does  the  amount  that  we  forget  entirely.  The 
studies  made,  do  not,  however,  permit  the  plotting  of  a  curve  for  memo- 
ry illusion,  comparable  to  the  curve  for  forgetting.  The  interpretation 
of  the  fact  of  this  increase  in  memory  illusion  with  the  passage  of  time 
may  be  left  until  the  results  with  regard  to  the  other  conditions  in- 
fluencing the  extent  of  memory  illusion  have  been  considered. 

A  second  condition  that  has  been  shown  to  be  influential  in  this  way 
is  that  of  the  degrees  of  attention  given  to  the  different  parts  of  the 
complex  experience,  and  the  difference  in  the  nature  or  aspects  of  the 
material  itself.  These  two  factors  cannot  be  separated  in  such  stud- 
ies as  those  now  before  us.  When  a  complex  picture  is  presented 
there  are  many  things  to  be  observed.  Left  to  itself,  attention  will 
seize  upon  the  central  things  and  many  details  ¥dll  not  be  noticed  at 
all.  Tne  picture  itself  is  so  constructed,  indeed,  that  all  normal  ob- 
servers will  tend  to  do  just  this  thing.    They  will  vary  from  this  only 

1  Atiasasreaattiditim.    BeitrHgz  x.  P^chol.  d.  Aussag-e,  1, 1903,  p.  48. 

*A  Stttoyof  Memory  for  Connectea  Trains  of  Thought.  Ay.  Xev.  Mon.  Suppl.^  1903. 
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in  the  degree  in  which  they  have  special  interests.  Purthennore  the 
nature  of  the  material  itself  varies  in  different  cases  over  a  wide  range, 
showing  difference  in  forms,  colors,  intensities,  numerical  and  snatiil 
relations.  Such  differences  would  account  at  once  for  differences  in  the 
amount  of  these  different  things  remembered.  But  it  ia  not  equally 
plain  at  once  that  there  should  be  different  degreea  of  memory 
illusions  for  these  things.  If  one  has  not  observed  a  thing  closely 
it  is  easy  to  understand  why  he  should  be  more  apt  to  forget  it 
altogether,  but  this  is  different  from  his  more  readily  remembering 
it  falsely.  Some  of  the  numerical  results  in  the  difference  in  the  ex- 
tent of  memory  illusion  for  the  different  things  or  aspects  of  things  in 
a  complex  experience  are  as  follows:  In  DiehPs  stndy  numerals, 
colors,  lines  in  certain  positions,  and  angles  were  presented  in  groups. 
The  percentages  of  memory  illusion  for  these  are: 

Numerals.  Colors.  Lines.  Anf^les. 

15.3%  io.%  6.7%  14.3% 

Borst  who  employed  several  pictures,  groups  the  results  nnder  the 
following  categories:  (i)  Objects  and  persons.  (2)  Qualities,  exdn- 
ding  color.  Q)  Colors.  (4)  Spatial  relations.  (5)  Activities.  (6) 
Numerical  relations.  For  these  the  percentages  of  memory  illusions 
are: 

QtisHties, 
Obj.  snd         excluding        Colors.  Spatisl         Activities.      Kamericsi 

persons.  colors.  relations.  relations. 

6.6  17.7  30.4  7.1  15.5  22.3 

Wreschner  groups  his  figures  on  memory  illusion  under  the  cate- 
gories of  (i) personal  characteristics,  and  (2)  characteristics  of  thingSt 
for  the  picture  of  the  old  man  with  a  bowl  of  food,  feeding  a  small  bqy 

by  his  side.    His  percentages  are: 

Grandfather.  Boy. 

Personal  characteristics  30.4%  43*6% 

Characteristics  of  things  42.7**  77'2'* 

Results  from  two  studies  by  Stern  may  be  quoted  in  addition.  One 
concerns  the  description  from  memory  of  a  lecture  room;  the  other, 
that  of  the  complex  picture  of  a  peasant's  room.  In  the  first  case  the 
percentages  of  memory  error  in  answering  a  number  of  questions  may 
be  given.    These  are: 

Per  cent. 

Appearance  of  outside  of  entrance  door,  2 

Appearance  of  ceiling,  2 

Appearance  of  lecture  stand,  6 

Presence  of  bars  before  windows,  13 

Appearance  of  inside  of  entrance  door,  17 

Presence  of  stove  in  room,  21 

No.  of  windows,  28 

Position  of  door,  66 

Presence  of  a  second  door,  74 

The  second  of  Stern's  studies  is  that  in  which  he  used  the  complex 

picture  of  a  peasant's  room.    The  percentages  of  memory  illusion, 

considering  all  the  statements  made,  are  as  follows,  for  the  different 

things  in  the  picture: 

Child  in  Pictures 

Man.    Woman.  Boy.  Cradle,     cradle.  Clock,    on  wall.  Doll.  Bed.  Window.  Dog. 

o  o      3.0      4.0  5.0      5.0         6.5      8.0  ii.o     ii.o    240 

Grouping  the  results  under  different  categories,  he  has: 

Activities  and  Cond. 
Things.  Persons.  of  persons.  Spatial.    Qualities.  Colors.    Numcricsl' 

42  10  .67  .33  17.  31. 
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f^  So  far  as  quantitative  differences  go,  these  figures  speak  for  them- 

i^n  selves.    They  show  great  differences,  varying  in  one  of  Stern's  studies 

g^,  from  2  to  74%.    Of  the  two  factors  here  combined  in  producing  such 

^  j^  differences  the  degree  of  attention  and  interest  is  undoubtedly  the  more 

,  important  one.    The  central  things  are  the  ones  about  which  state- 

'.  ments  from  memory  are  most  apt  to  be  correct.    The  minor  details 

pv  that  give  these  a  setting  are  objects  of  less   interest,  are  not  par- 

*'  ,  ticularly  attended  to,  and,  when    described  from  memory,  are  apt 

:J^  to  be  wrongly  described.    Thus  in  Borst's  results  the  statements  about 

'  *  objects  and  persons  in  the  pictures  give  the  lowest  percentage  of  illu- 

^•j  sion.    In  Wreschner*s  results  the  statements  about  characteristics  of 

^^^'  persons  are  less  frequently  wrong  than  are  statements  about  charac- 

'^^^  teristics  of  things.      In  Stern's  picture    the    peasant  and  his  wife 

-^^'  are  the  points  of  central  interest,  and  Statements  about  them  are  al- 
ways correct,  while  one-fourth  of  the  statements  about  the  dog  are 

fie  wrong. 

;*  There  is  a  third  general  condition  that  has  been  found  to  influence 

^3:  the  extent  of  memory  illusion.    This  is  the  condition  under  which  a 

^^i  statement  is  made,  i,  e.,  as  to  whether  it  is  an  answer  to  a  question,  or 

..^  is  a  spontaneous  statement  on  the  part  of  the  subject.    Several  studies 

^;  give  results  on  this  point,  and  they  are  all  in  entire  agreement.  Lip- 
mann's  studies  (i)  on  the  description  of  an  event  taking  place  in  a 
lecture  room  during  a  lecture,  and  (2)  on  the  description  of  a  lecture 

fir  room,  gave  the  following  results: 

(1)  Without  questions — 10%  wrong;  with  questions — 42%  wrong. 

(2)  «*  '*         27**        **         **  **        27**      ** 

Borst*s  figures  are:    without  questions,  11%  wrong;  with  questions, 

17%  wrong.    Stern's  figures  for  the  description  of  an  event  in  a  lecture 

^  room  are:  Without  questions — 23%  wrong;  with  questions — ^49%  wrong. 

For  the  description  of  the  picture  of  the  peasant's  room  they  are: 

Without  questions — 6%  wrong;  with  questions — ^33%  wrong. 

These  figures,  taken  together,  leave  no  donbt  of  the  fact  that  memory 
illusion  is  greater  when  the  statements  made  are  answers  to  particular 
c  questions,  than  when  the  statements  are  made  spontaneously  on  the 

.'-'^  part  of  the  subject  without  special  questioning.    Two  possible,  or  par- 

t<  tial  explanations  of  this  fact  should  be  considered,     (i)  When  a  sub- 

^>:  ject  describes  a  thing  from  memory  on  his  own  account,  the  things 

most  prominent,  and  best  remembered  will  come  to  his  mind,  while 
others  will  not  be  recalled  at  all,  and  thus  the  possibility  of  making 
misstatements  concerning  them  will  be  avoided.  (2)  Questions  are 
always  more  or  less  suggestive  in  the  first  place,  and  they  may  as  fre- 
quently suggest  the  wrong  thing  as  they  do  the  right.  They  are  also 
as  apt  to  touch  upon  matters  to  which  one  has  attended  but  little  and 
therefore  remembers  poorly,  as  they  are  to  touch  upon  the  others. 
These  two  factors  taken  together  account  readily  for  the  greater  ten- 
dency to  memory  illusion  when  the  statements  are  answers  to  ques- 
tions. Both  in  reality  depend  upon  the  degree  of  attention  and  interest 
with  which  the  different  elements  in  a  complex  experience  are  origin- 
^  ally  a p perceived. 

With  this  statement  of  the  extent  of  memory  illusion  in  general,  and 
of  its  extent  as  dependent  upon  special  conditions  we  may  turn  now  to 
the  interpretation  of  the  results,  to  the  question  of  what  the  nature  of 
memory  illusion  really  is.  It  has  been  seeh  that  in  general  when  the 
average  man  reports  a  thing  from  memory  and  conscientiously  believes 
that  he  is  stating  the  truth,  he  is,  nevertheless,  mistaken  about  one- 
fourth  of  the  time.  And  this  tendency  to  false  memory  is  the  greater 
the  longer  the  time  since  the  original  experience  and  the  less  carefully 
one  has  observed.    In  other  words,  memory  illusion  follows  the  same 
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laws,  in  these  matters,  as  does  simple  forgettiag.  The  snggestion  was 
made  at  the  be^ioning  of  this  review  that  misstatements  from  memory 
might  be  due  either  to  genuine  memory  illusion,  or  to  what  may  be 
called  carelessness  in  discrimination  in  the  process  of  recall.  The  re- 
sults on  the  conditions  that  influence  the  extent  of  memory  illusion 
suggest  that  what  is  here  called  illusion  is  not  always  genuinely  of 
that  nature.  If  it  were,  we  should  have  to  say  that  the  tendency  for 
the  recognitive  elements  to  get  assimilated  with  the  wrong  content 
increased  with  the  time  interval,  and  with  the  lack  of  attention  and 
interest  with  which  the  experience  had  been  regarded.  This  might, 
of  course,  be  the  fact  always,  however  strange  it  mig[ht  seem  in  the  en- 
tire absence  of  any  explanation  that  we  could  imagine  for  it.  That  it 
does  happen  sometimes  is  borne  out  by  general  observation.  In  all 
cases,  for  instance,  in  which  one  frequently  thinks  over  his  ex- 
periences he  is  very  apt  to  come  in  the  end  to  seem  to  remember  very 
clearly  things  of  which  he  was  at  first  very  doubtful;  and  his  memory 
is  quite  apt  to  be  wrong.  This  happens  through  a  confusion  of  what 
he  at  first  remembered,  and  what  he  afterwards  often  imagined.  In 
other  words,  he  forgets  that  he  has  only  imagined  a  thing  of  which 
his  memory  was  not  certain,  and  then  remembers  what  he  has  im- 
agined as  though  it  were  a  real  memory  of  an  actual  fact.  The  habit- 
ual liar  who  finally  comes  to  believe  that  his  stories  are  true,  if  there 
is  such,  would  be  an  illustration  of  the  point  in  question.  But  in  all 
instances  In  which  the  experience  is  not  frequently  gone  over  in  mem- 
ory, such  a  process  is  eliminated,  and  the  question  arises  whether  in 
such  cases  our  false  memories  proceed  from  real  memory  illusion,  or 
whether  they  are  due  to  other  causes.  That  they  should  result  from 
illusion  is  not  a  priori  probable.  For  there  are  no  evident  reasons 
why  in  these  instances  memory  illusion  should  increase  with  the  time 
interval,  and  be  the  greater  the  less  carefully  one  has  observed.  We 
know  that  memory  imagery  is,  under  these  conditions,  less  complete, 
less  vivid,  and  more  apt  to  be  absent  entirely,  but  this  does  not  account 
for  the  wronc^  imagery  being  more  apt  to  be  taken  for  the  right.  The 
recognitive  elements  that  are  assimilated  with  the  central  core  of  our 
memory  imagery  should  be  affected  in  the  same  direction  by  time  as  is 
the  latter.  We  know  that  these  are,  however,  even  less  affected  by  time 
than  is  the  image;  for  recognition  is  often  possible  after  the  image 
can  no  longer  be  revived.  Some  light  is  thrown  upon  the  nature  of 
the  whole  process  by  a  general,  but  none  the  less  trustworthy  obser- 
vation, namely,  that  in  attempting  to  reconstruct  an  experience  from 
memory  it  is  not  really  from  memory  alone  that  we  proceed.  We  re- 
construct such  an  experience  very  largely  from  our  knowledge  of  how 
things  ought  to  have  or  must  have  been.^  We  rely  only  in  part  upon 
our  recognition  or  memory  of  how  they  really  were.  iThe  significant 
thing  about  this  observation  in  connection  with  the  present  question 
is  the  light  it  throws  upon  what  the  general  condition  of  our  recogni- 
tive memory  must  be.  It  indicates  at  once  that  the  recognitive  ele- 
ments play  a  much  smaller  part  in  what  we  are  accustomed  to  call 
memory  judgments  than  is  generally  supposed  to  be  the  case.  They 
are  not  "tne  only  means  by  which  we  decide  what  the  facts  of  our  ex- 
perience have  been,  perhaps  not  the  main  means.  And  this  very 
strongly  favors  the  view  that  much  of  what  we  call  memory  illusion 
is  not  that  at  all,  but  is  mistaken  judgment,  resulting  from  other 
sources  than  memory. 

It  would  be  interesting  to  turn  now  to  a  more  detailed  consideration 
of  what  these  other  influences  may  be  which  determine  our  judgments 
of  past  experiences,  and  which  may  produce  wrong  as  well  as  correct 

I  Stratton:  Experimental  Psychology  and  Culture,  N.  Y.,  1903,  p.  187. 
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judgments,  but  little  can  be  said  further  on  the  matter.  We  are  left  with 
a  few  suggestions  only,  and  no  wel)  established  facts.  The  question 
is  still  one  for  investigation.  In  a  number  of  experiments  on  the  mem- 
ory for  weak  intensities  of  sounds  it  has  been  found  that  the  second  is 
▼ery  frequently  judged  as  more  intense  than  the  one  just  previously 
given,  although  objectively  they  were  the  same.  On  the  other  hana 
Baldwin  and  Shaw  found  that  certain  sized  squares  increased  in  mem- 
ory  so  that  when  the  subject  was  requested  to  choose  a  square  just 
equal  in  size  to  one  previously  shown,  he  chose  one  that  was  larger.^ 
But  Leuba  found  that  for  different  intensities  of  light  one  rule  holds 
true  for  weak  intensities,  another  rule  for  greater  intensities.'  We 
have  here  two  classes  of  memory  illusion  that  have  been  differently 
explained.  The  old  explanation  of  the  fact  that  of  two  equal  intensities 
the  second  is  judged  the  greater,  was  that  the  memory  image  of  the 
first  weakened.  But  Leuba's  results  contradict  such  an  explanation, 
and  Bentley's'  and  Whipple's^  studies  make  it  further  impossible. 
Leuba  explains  his  results  by  the  assumption  that  our  memory  tends 
towards  'average  experiences.'  Weak  intensities  of  light  we  thus  re- 
member as  more  intense  than  they  really  were,  and  great  intensities 
we  remember  as  weaker  than  they  really  were.  This  explanation 
brings  in  a  wide  principle  of  interpretation  of  memory  illusion  in  the 
memory  of  any  kind  of  experience.  We  may  substitute  for  this  state- 
ment another  form  and  say  that  we  remember  things  as  we  have  been 
accustomed  to  experience  them.  The  unusual,  unless  this  fact  has 
been  particularly  noted  in  the  ori^nal  observation,  tends,  in  memory, 
to  take  the  form  of  the  usual.  It  is  easier  for  the  mind  to  move  in  the 
lines  of  its  habits,  and  it  does  so  even  to  the  extent  of  confusing  its 
new  with  its  old  experiences.  We  might  say  that  here,  again,  where 
there  is  a  misstatement  due  to  this  tendency,  we  are  concerned  with  a 

genuine  memory  illusion;  that  where  we  substitute  the  usual,  and 
abitual  for  something  which  differs  somewhat  from  this  there  are  at- 
tached to  our  imagery  the  recognitive  elements  that  make  it  a  true 
memory  act.  But  there  is  no  need  of  such  an  assumption.  It  is  more 
probable  that  the  fact  is  better  accounted  for  by  the  absence,  and 
inadequacy,  generally,  of  these  recognitive  elements.  That  the  mem- 
ory judgment  is  frequently  not  made  upon  the  basis  of  these  is  indi- 
cated by  the  observation  that  we  so  often  reconstruct  our  past  experi- 
ence by  reasoning  it  out.  It  is  because  of  the  absence  of  the  real 
memory  consciousness  that  these  other  factors  can  come  in  to  decide 
what  we  call  our  memory  judgments.  In  our  ordinary  thinking  we 
have  not  the  power  of  keen  discrimination  as  to  what  these  judgments 
are  based  on.  We  confuse  our  rational  constructions  with  our  real  mem- 
ories; we  reason  a  thing  out  and  then  say  that  we  remember  that  it 
was  so.  Habitual  imagery  has  some  of  the  general  characteristics  of 
complete  memory  imagery  in  its  greater  ease  of  arousal,  and  arousal 
in  greater  detail  and  vividness.  With  the  lack  of  close  discrimination 
for  these  border  cases,  we  take  the  one  for  the  other:  the  habitual  im- 
age that  is  wrong,  for  a  real  memory  image  that  is  right. 

We  have  thus  suggested  two  factors  that  produce  misstatements 
concerning  our  past  experience,  of  the  sort  that  have  been  called  mem- 
ory illusions;  (i)  rational  construction,  and  (2)  the  tendenc]^  for  the 
mmd  to  substitute  in  the  recall  of  the  past  the  usual  and  habitual  for 
what  has  differed  slightly  from  that.  Both  rest  ultimately  on  the  gen- 

1  Memory  for  Square^ize.  P^h.  Rev.,  Vol.  II. 

*A  new  Instrument  for  Weber's  I«aw,  with  Indications  of  a  I^w  of  Sense  Memory. 
Am.  Jour,  of  Ptych.s  Vol.  V. 

'Bentley:  The  Memory  Imsfirc  and  its  Qualitative  Fidelity,  Am.  Jour.of  Psych.^ 
Vol.  XI. 

« Whipple:  Op.eii. 
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eral  absence  and  inadequacy  of  our  recognitive  consciousness.  Con- 
sidering these  main  results  of  the  studies  on  normal  memory  illusion, 
it  might  be  well  to  turn  our  attention  in  conclusion  to  the  conception 
of  memory  that  they  give  in  contrast  with  the  older  and  still  common 
view  of  memory  images  as  *re-incarnations'  of  past  experiences,  as 
'faded  copies*  of  original  perceptions.  This  comparison  needs  onl^  to 
be  suggested  to  show  the  long  way  we  have  gone  from  that  older  view. 
The  errors  and  short  comings  of  the  latter  are  patent  in  the  light  of 
even  the  few  established  results  already  reached.  The  fewness  of  these 
results,  and  at  the  same  time  the  influence  they  are  having  on  our 
psychology  of  memory,  point  to  a  large  and  promising  field  of  inquiry, 
a  field  full  also  of  practical  implications  of  great  importance. 
Clark  University.  F.  Kvuimanv. 

Atlas  of  the  Nervous  System:  including  an  e^tome  of  the  anatomy ^ 
pathology  and  treatment.  By  C.  Jakob,  with  a  preface  by  A.  von 
Struempell.  Translation  from  the  second  German  edition;  edited 
by  E.  D.  Fisher.  W.  B.  Saunders  &  Co.,  Philadelphia  and 
London;  1901.  pp.  218.  (112  colored  lithographic  figures  and 
139  other  illustrations.) 

I  am  glad  of  the  opportunity  to  recommend  this  little  book  to  my 
colleagues  of  psychology  who  are  obliged,  from  time  to  time,  to  have 
recourse  to  text-books  of  neurology.  The  work  has  its  obvious  limita- 
tions, both  of  space  and  of  time;  it  covers  an  immense  field  in  small 
compass,  and  the  German  original,  from  which  the  translation  has 
been  made,  dates  back  to  1899.  Despite  these  drawbacks,  it  is  one  of 
the  most  useful  and  reliable  compendia  with  which  I  am  acquainted. 

Xi»  B.  L» 

Willens/reiheit  und  wahre  Freiheit:  mil  einem  Anhang  Uher  den 
heutigen  Stand  der  Frage  vom  freien  JVillen,  von  G.  Torres, 
Munchen,  1904.    pp.  46. 

This  is  a  sensible  essay  upon  the  eternal  problem  of  human  freedom, 
in  which  the  author  draws  a  sharp  distinction  between  philosophical 
or  causal  and  practical  or  relative  freedom,  and  discusses  in  detail  the 
questions  of  merit  and  responsibility  from  the  standpoint  of  determin- 
ism. The  book  is  written  on  a  moral  basis  and  In  ethical  terms;  but 
its  underlying  psychology  is  sound,  and  its  positions  can  readily  be 
translated  into  psychological  language.  P.  £.  Winter. 

The  Eternal  Life,  by  Hugo  Mubnstbrbbrg.  Houghton,  Mifflin  & 
Co.,  Boston  and  New  York,  1905.    pp.  72. 

The  author  sets  out  from  his  well-known  thesis  that  the  world  of 
science,  temporal,  spatial,  causal,  is  merely  a  construction,  made  for 
special  purpnoses  by  the  free  personality  of  man.  To  approach  the 
question  of  the  eternal  life,  we  must  "emancipate  ourselves  from  this 
unnatural  view,  and  apperceive  our  life  as  act  and  not  as  object,  as 
creator  of  time  and  not  as  a  chance  occurrence  in  time*'  (p.  26).  "The 
real  personality,  the  subject  of  will  and  thought,  is  not  an  object  in 
time,  as  it  is  itself  the  condition  of  time.  Its  whole  reality  lies  in  its 
attitudes  and  in  its  acts**  (pp.  16  f.).  "  My  real  life  as  a  system  of  in- 
terrelated will-attitudes  ...  is  independent  of  birth  and  death;  .  .  . 
it  is  immortal;  all  possible  thinkable  time  is  inclosed  in  it;  it  is  eter- 
nal** (p.  27).  "We  do  not  desire  the  tone  of  this  individual  life  to  last 
beyond  its  internal,  eternal  rOle,  throughout  the  symphony  of  the 
Absolute;  its  immortality  is  its  perfect  belonging  to  that  whole  time- 
less reality,  belonging  there  through  its  human  relations  to  its  neigh- 
bors, and  through  its  ideal  relations  to  the  ultimate  values"  (p.  70). 
These  quotations  will  give  some  idea  of  the  writer*s  standpoint,  which. 
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as  it  will  not  satisfy  those  who  desire  a  personal  immortality,  so 
also  is  beyond  the  reach  of  criticism  in  short  compass,  implying  as  it 
does  a  definite  philosophical  system.  P.  £.  Wintbr. 

Man^s  Responsibility;  or  How  and  Why  the  Almighty  introduced 
Evil  upon  the  Earthy  by  T.  G.  Carson.  G.  P.  Pntnam's  Sons, 
New  York  and  London,  1905.    pp.  v,  524. 

An  expK>8ition  in  detail  of  the  plan  of  the  Almiehty  in  the  creation 
of  mankind,  together  with  suggestions,  derived  ixom  the  principles 
involved,  for  the  betterment  of  government  and  society.  ''The  design 
adopted  by  the  Creator* evidently  was  to  construct  man  in  the  manner 
which  he  judged  best  for  him,  and  so  to  place  him,  that  he  could 
put  to  use  all  the  functions  and  capacities  with  which  he  was  endowed. 
I  cannot  see  how  it  is  possible  that  this  plan  can  strike  any  one  with 
surprise.  .  .  .  Everything  that  is  constructed  upon  earth  is  formed  of 
materials,  and  the  materuils  of  which  the  human  mind  is  formed  are 
principles.  But  all  materials  are  alike  capable  of  being  used  for  good 
purposes  and  for  bad.  A  man  who  is  constructing  a  house  may  seize 
a  batten,  and  with  it  slay  his  brother.  Are  battens  therefore  to  be 
eschewed,  and  houses  reprobated  ?  Nonsense  like  this  is  not  enter- 
tained when  discussing  practical  affairs.  Neither,  it  is  clear,  do  such 
considerations  weigh  ^th  the  Almighty''  (pp.  351  ff.)- 

P.  E.  Winter. 
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Socialism:  Us  Theoretical  Basis  and  Practical  Application,  by  Victor 
Cathrbin.  Translated  by  Victor  P.  Gettelmann.  Benziger  Bros., 
New  York,  1904.    pp.  424. 

This  work,  translated  from  the  eighth  German  edition,  has  seemed 
to  many  to  contain  the  best  of  all  refutations  of  socialism  to  be  fonnd 
in  the  German  language.  One  of  its  great  merits  is  that  it  is  not  only 
a  refutation,  but  gives  an  admirable  account  of  the  rise  and  develop- 
ment of  these  theories  in  different  lands  and  of  their  fundamental 
tenets. 

The  Socialization  of  Humanity,  by  Charlbs  Kbndai^l  Prankwn. 
Charles  H.  Kerr  &  Co.,  Chicago,  1904.    pp.  481. 

Here  we  have  a  system  of  monistic  philosophy  based  on  an  analysis 
and  synthesis  of  the  phenomena  of  nature,  life,  mind  and  society 
through  the  law  of  repetition.  The  range  of  the  book  is  extraordi- 
nary. It  treats  the  origin  of  life,  the  physics  and  chemistry  of  the 
senses,  the  intellect,  emotions  and  will,  animal  mechanics,  realism 
and  idealism,  the  expenditure  of  energy  controlled  by  mind  called  the 
fourth,  and  that  controlled  by  moral  sense  called  the  fifth,  and  that 
by  the  social  sense  called  the  sixth  law  of  motion.  Ethics,  religion, 
social  organism,  God,  are  all  treated  at  length  in  a  comprehensive  but 
too  general  way  in  this  suggestive  and  venturesome,  but,  from  the 
printer's  point  of  view,  rather  unattractive  book. 

Art  in  Theory »  An  Introduction  to  the  Study  of  Comparative  Es- 
thetics, by  Gborgb  Lansing  Raymond.  G.  P.  Putnam's  Sons, 
New  York,  1904.   pp.  286. 

This  prolific,  interesting  and  suggestive  writer  here  treats  of  nature 
and  art  form  and  significance  as  antagonistic  as  seen  in  classicism  and 
romanticism,  art  forms  as  representative  rather  than  imitative,  or 
communicating  thought  and  feeling  and  thus  involving  mind,  dis- 
cusses the  art  impulse,  the  higher  as  distinguished  from  other  repre- 
sentative minds,  theories  of  beauty,  taste,  its  tests,  art  history,  the  re- 
lations of  art  to  physiology,  psychology,  etc.  The  general  criticism 
which  is  surest  to  be  made  of  this  work  is  that  the  author  has  not  put 
himself  sufficiently  in  possession  of  the  recent  theories  of  really  scien- 
tific or  philosophical  thinkers.  The  paucity  of  allusion  to  contempo- 
rary Prench  and  German  writers  who  have  done  so  much  is  marked. 

The  Genesis  of  Art-Form,  An  Essay  in  Comparative  Aesthetics,  by 
Gborgb  Lansing  Raymond.  G.  P.  Putnam's  Sons,  New  York, 
1904.    pp.  311. 

The  writer  here  seeks  to  trace  to  their  sources  in  mind  or  matter 
the  methods  employed  in  the  composition  of  art  forms.  He  identifies 
this  action  of  the  mind  with  its  action  in  scientific  classification,  and 
has  arranged  the  methods  in  the  logical  order  of  their  development. 
Bach  principle,  too,  is  amply  illustrated,  and  the  many  cuts  and  litho- 
graphs of  pictures,  buildings,  and  the  many  poetic  extracts,  all  of 
which  seem  to  have  been  made  with  remarkable  sagacity  and  good 
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taste,  make  the  book  one  of  extreme  interest.  The  reader  will  marvel 
at  the  author's  range  of  knowledge,  for  it  includes  also  sculpture, 
architecture  and  music.  Interesting  to  the  psychologist,  too,  are  the 
discussions  of  gradations  versus  abruptness  m  transition,  of  continuity 
and  interspersion,  repetition  and  alternation,  symmetry  and  paral- 
lelism, consonants  and  dissonants,  congruity  and  incongruity  and 
comprehensiveness,  grouping,  order,  balance,  subordination  and  com- 
plement. 

** Optical  Illusions  0/ Reversible  Perspective,**  B.  volume  of  historical 
and  experimental  researches,  by  J.  £.  Wai,i«acb  Wai«i«in,  Demon- 
strator in  Experimental  Psychology  at  Princeton  University.  Pub- 
lished by  the  Author,  Princeton,  N.  J.,  IQ05,  pp.  330;  profusely 
illustrated.  (Price  $2.25  with  cloth  binding,  I1.25  with  paper, 
including  15  cents  for  postage.) 

Dr.  Walliu  states  that  this  volume  was  prepared  during  his  connec- 
tions with  Clark,  Michigan  and  Princeton.  The  work  is  divided  into 
two  parts,  and  the  first  or  historical  part  is  mainly  devoted  to  geomet- 
rical intaglios,  concavities  and  convexities  and  pseudoscopic  outlines. 
The  second  or  experimental  part  describes  new  figures  and  the  author's 
experimental  records.  Then  comes  perspectivity  in  momentary  ex- 
posures and  correlations.  Chapter  IX  deals  with  preliminary  intro- 
spections, distance  and  size,  estimations,  growth  of  visual  forms  and 
incidental  suggestions.  Then  follows  a  chapter  on  accommodation 
and  the  third  dimension,  the  distance  equation,  white  and  black  rods, 
fixation  and  revbrsion*tests.  The  author  then  discusses  perspectivity 
in  the  case  of  school  children,  the  duration  and  alternation  of  per- 
spective reversals,  perspective  presentations  and  practices,  and  finally 
gives  a  recapitulation,  aealing  with  theories,  psychophysical  and  psy- 
chological.   The  work  is  provided  with  an  excellent  index. 

Pew  topics  in  the  whole  field  of  physiological  optics  are  now  more 
difficult  or  complex  than  that  which  deals  with  illusions.  Indeed, 
many  of  the  most  profound  questions,  not  only  of  psychology  but  of 
philosophy  itself,  and  of  the  entire  relation  between  experience  and 
sense  perception,  have  here  their  only  experimental  way  of  approach. 
It  was  high  time  that  this  whole  subject  should  be  gone  over  anew,  all 
that  has  been  previously  done  r^sum^d,  its  various  sections  knit  to- 

?;ether,  and  more  general  conclusions  drawn.  Dr.  Wallin  is  an  inde- 
atigable  worker,  and  has  made  this  a  true  labor  of  love  to  which  his 
spare  time  for  years  has  been  devoted.  It  is  certainly  a  lamentable 
comment  upon  our  facilities  for  publication,  rapidly  as  they  have  de- 
veloped during  the  last  decade  or  two,  that  there  was  no  agency  which 
could  come  to  his  aid,  and  he  was  compelled  to  bear  the  expense  of 
printing  such  a  volume  as  this  from  the  rather  meagre  salary  of  a 
demonstrator.  While  the  work  itself  is  worthy  of  very  high  praise, 
and  is  one  that  every  future  investigator  must  have  constantly  at  hand, 
the  production  and  publication  of  the  work  also  shows  high  moral 
qualities  and  most  commendable  academic  ideals.  We  hope  to  be  able 
later  to  present  a  more  comprehensive  and  detailed  review  of  this 
work,  which  is  so  unique  in  the^ circumstances  of  its  publication. 

The  Philosophers  and  the  French  Revolution,  by  P.  A.  Wadia.    Swan 
Sonnenschein  &  Co.,  Ltd.,  London,  1904.     pp.  131. 

This  small  treatise  is  addressed  to  the  question  how  far  the  eight- 
eenth century  writers  in  France  can  be  made  directly  or  indirectly 
responsible  for  the  outbreak  of  the  French  Revolution,  however  we 
unaerstand  it.  The  halting  attitude  between  two  extremes  has  often 
been  dubbed  historic  impartiality.  The  author's  attitude  is  very  em- 
phatic.    He  insists  that  no  republican  party  existed  in  France  under 
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the  ancient  regime.  The  philosophers,  he  thinks,  are  a  standing  evi- 
dence of  the  continuity  of  European  history.  Revolutionary  agitation 
is  a  peculiar  trait  of  French  history  in  general,  and  French  literature  is 
a  reflection  of  French  society.  The  principles  of  1789  were  both  de- 
structive and  constructive  and  of  both  these  tendencies  the  philoso- 
phers of  the  ancient  regime  were  the  exponents.  They  were  prophets 
and  preachers  of  the  new  gospel,  priests  of  the  genius  of  the  French 
nobility.  Perhaps  their  style  was  too  popular  and  facilitated  the  rapid 
spread  of  revolutionary  ideas.  The  great  majority  of  the  Girondists 
would  have  carried  out  the  principles  of  Bmile  if  they  could.  We 
have  the  frightful  logic  of  DeSade  reflected  in  the  croakings  of  Marat, 
but  the  atrocities  and  terror  would  still  have  been  there,  and  the  sov- 
ereignty of  the  illiterate  mob  would  have  been  asserted  and  anarchy 
no  whit  mitigated  if  Rousseau  had  not  written,  and  the  Revolution 
was  inevitable  and  would  have  occurred  had  the  philosophers  never 
written.  Indeed,  much  that  Rousseau  wrote  was  irreconcilably  op- 
posed to  the  Revolution.  The  French  philosophers  did  not  cause,  but 
only  manifested  its  principles. 

The  Elements  of  Psychology ^  by  Edward  L.  Thorndikb.    A.  G. 
Seiler,  New  York,  1905.     pp.  351. 

This  author  is  a  disciple  of  Professor  James,  who  states  in  his  brief 
introduction  that  his  pupil's  book  will  introduce  him  to  more  readers 
than  conversely.  The  introduction  takes  a  general  view  of  the  subject 
matter  and  problems  of  psychology.  Part  first  is  descriptive  and  takes 
up  at  the  outset  the  feelings  of  things  and  qualities  as  present,  then 
as  absent  andrepresentedin  images  and  memories;  then  feelings  of  facts 
of  personal  conditions  or  emotions,  the  feelings  of  willing,  general 
characteristics  of  mental  states,  and  their  functions.  Part  second 
treats  of  the  physiological  basis  of  mental  life,  the  nervous  system,  its 
action.  Part  third  is  dynamic  and  traces  the  tendencies  to  connections, 
the  law  of  association,  dissociation,  connection  between  stimuli,  be- 
tween one  mental  state  and  another,  between  mental  states  and  acts, 
etc.  Movements,  selective  processes,  and  the  relations  of  psychology 
conclude  the  work.  As  an  appendix  we  have  topics  for  special  study, 
indexes  of  illustrations,  experiments,  name's  of  topics,  etc.  We  have 
no  space  to  review  this  book  in  detail,  but  we  hope  to  do  so  later. 
The  specialist  will  find  little  that  is  new  in  it.  It  is  a  text-book  from 
start  to  finish,  seeks  to  keep  close  to  facts  and  experiments,  lays  con- 
siderable stress  upon  the  nervous  system  and  delusions,  has  various 
exercises  and  references  on  the  successive  topics  treated. 

Racial  Supremacy y  Being  Studies  in  Imperialism,  by  JohnD.  Godard. 
Simpkin,  Marshall  &  Co.,  Ltd.,  London,  1905.     pp.  323. 

Empire  is  the  predominance  of  race.  The  author  first  discusses  im* 
perialism,  its  nature  and  products,  its  demoralizing  influences.  It  is 
the  bane  of  subject  races  and  inimical  to  freedom.  Liberalism  and 
imperialism  are  then  treated,  and  next  comes  commercialism  and  im- 
perialism, ecclesiasticism  and  imperialism,  the  ethics  of  empire  and 
the  burden  of  empire.  These  are  the  leading  topics.  The  style  of  the 
writer  is  rather  difluse  and  can  be  sufficiently  indicated  by  the  fact 
that  the  volume  had  its  origin  in  a  series  of  articles  contributed  to  the 
Westminster  Review.  The  author  pleads  for  autonomy,  liberty,  and 
brotherhood;  and  insists  that  both  egoism  and  altruism  alike  bid  us  to 
abjure  the  doctrine  of  racial  supremacy.  In  dictating  to  others,  we 
ourselves  succumb  to  a  dictator.  Empire  means  decay.  If  we  insist 
on  it  we  are  travelling  the  road,  however  slow  and  broad  it  may  be, 
that  certainly  leads  to  decay  and  destruction. 
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A  Practical  Course  0/  Instruction  in  Personal  Magnetism  y  Telepathy 
and  Hypnotism,  by  Gborgs  White.  E.  P.  Dutton  &  Co.,  New 
York,  1905.    pp.  284. 

This  work  points  out  to  those  who  have  hitherto  passed  by  the  sub- 
ject with  contempt  and  indifference  the  great  powers  of  the  mind  which 
lie  within  reach  of  us  all — powers  the  possession  of  which  will  enable 
any  man  at  once  to  display  himself  as  above  his  fellows.  The  first 
book  deals  with  the  power  of  personal  magnetism  as  an  attractive 
force,  and  describes  the  control  of  breath,  concentration,  correlation, 
of  habits,  demeanor  and  daily  life,  which  the  true  hypnotist  should 

?os8ess.  The  second  book  deals  with  mind  reading  and  telepathy, 
he  third  gives  a  concise  course  of  instruction  in  hypnotism  whereby 
the  student  can  acauire  the  mastery  of  that  science  with  all  its  tremen- 
dous power  of  gooa.  There  are  three  chief  methods  of  hypnotising. 
The  author  dwells  also  on  its  value  in  the  correction  of  children,  and 
deems  its  therapeutic  effect  very  important.  He  has  evidently  por- 
trayed about  all  the  work  of  the  Bertillon  school.  He  believes  he  can 
cure  people  addicted  to  drink  and  other  habits,  and  is  a  believer  in 
clairvoyance. 

Les  Lois  de  V  Ergographie,  £tude  Physiologique  et  MathimatiquCy 
par  Mi«LB.  J.  loTEKYO.  Extrait  des  Bulletins  de  TAcad^mie  Roy- 
ale  de  Belgique.  No.  5,  Mai,  1904.  Hayez,  Bruxelles,  1904.  pp. 
557-726. 

The  writer  first  gives  a  sketch  of  the  first  efforts  to  make  mathe- 
matical determinations  in  this  field.  She  then  treats  the  general 
equations  of  the  fatigue  curves  with  the  special  relation  of  the  quotient 
of  fatigue.  The  true  mathematical  characteristics  of  these  curves,  the 
physiological'signification  of  constants  or  parameters  is  considered. 
She  then  discusses  the  effects  of  alcohol,  sugar,  anemia  of  the  arm, 
caffein,  experiments  on  the  right  and  left  hand,  accumulations  of 
fatigue,  and  finally  gives  a  plan  of  new  researches. 

The  Logic  of  Human  Character ,  by  Chari^ks  J.  Whitby.  Macmillan 
&  Co.,  Ltd.,  London,  1905.     pp.  226. 

The  assumption  underlying  this  essay  is  the  correlation  of  physical 
and  psychic  function.  The  study  of  character  need  not  await  the 
completion  of  cerebral  physiology  which  is  not  in  the  embryonic  stage. 
The  first  chapter  treats  psychological  elements  of  sensation,  percep- 
tion, automatism^  emotion,  reflection,  mimesis,  disposition,  judgment 
and  volition.  The  second  treats  of  the  immediate  category,  implicit 
character,  and  the  logic  of  custom,  describes  pride,  admiration,  obe- 
dience, sympathy,  toleration,  respect  and  convention.  The  third  is 
devoted  to  the  category  of  the  logic  of  duty;  fourth,  to  that  of  action; 
fifth,  to  piety;  sixth,  to  freedom;  seventh,  to  creation;  and  the  final 
summary  chapter  treats  of  the  integration  of  character,  moral  progress 
and  educational  methods.  Each  chapter  deals  with  nine  special  top- 
ics, categories  or  faculties.  The  work  is  unique  in  its  schematic  nature 
and  the  author  has  certainly  worked  his  way  to  a  unique  conception 
of  his  theme. 

Recherches  cliniques  et  thirapeutiques  sur  tipilepsiey  Vhystirie  et 
VidiotiCy  par  Bournbvii«lb.  Compte-rendu  du  service  des  enfants 
idiots,  ^pileptique  et  arri^res  de  Bic^tre  pendant  Tann^  1903. 
Publications  du  Progr^s  Medical.     Paris,  1904.     pp.  346. 

Bourneville  first  describes  the  history  of  his  institution  at  Bic^tre 
during  the  year  1902.  This  involves  a  careful  study  of  the  professional 
education  movement,  of  the  population,  etc.  The  second  part  is  de- 
voted to  therapeutic,  clinical,  pathological  data.    First  come  several 
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chapters  on  nanism  of  varions  types.  Then  follow  the  different  forms 
of  idiocy,  imbecility,  with  and  without  alcoholism,  cranial  malforma- 
tion, epilepsy,  nutritive  disturbances,  synostosis,  asymmetry  of  devel- 
opment, etc. 

Psychological  Review^  edited  by  J.  M.  Baldwin  and  H.  C.  Warren. 
Monograph  Supplements,  Vol.  VII,  No.  i,  March,  1905.  Yale 
Psychological  Studies,  New  Series,  Vol.  I,  No.  i,  edited  by  C.  H. 
Judd.    The  Macmillan  Co.,  New  York.     pp.  226. 

This  contains  articles  by  C.  H.  Judd  on  Eye  Movements  studied  by 
means  of  Kinetoscopic  Photographs;  by  C.  N.  MacAl lister  on  Fixation 
Points  in  a  Visual  Field;  by  E.  H.  Cameron,  the  Poggendorff  Illusion; 
by  Judd  and  Courten  on  Zoellner's  Illusion;  by  MacAllister  and  Steele, 
Analysis  of  Reaction  Movements;  Judd,  Practice  without  Knowledge 
of  Results;  Judd,  Movement  and  Consciousness;  Judd,  Mueller-Lyer 
Illusion. 

Hume:  The  Relation  of  the  Treatise  of  Human  Nature  (Book  V)  to 
the  Inquiry  Concerning  Human  Understandings  by  W.  B.  Elkin. 
The  Macmillan  Co.,  New  York,  1904.    pp.  330. 

This  is  a  careful  study  as  a  dissertation  for  the 'doctorate  at  Cornell. 
After  introductory  remarks  concerning  the  wider  relationships,  the 
author  passes  on  to  discuss  Hume's  aim,  subject  matter,  and  method; 
then  his  views  on  perception,  their  nature  and  cause,  association,  space 
and  time,  theory  of  knowledge,  cause,  belief,  probability,  necessity, 
reason  in  animals,  material  substance,  spiritual  substance,  miracles, 
etc.    The  work  concludes  with  a  summary  chapter  and  a  bibliography. 

The  Metaphysical  System  of  Hobbes,  by  Mary  Whiton  Calkins. 
(Religion  of  Science  Library.  No.  57.)  Open  Court  Publishing 
Co.,  Chicago,  1905.     pp.  187. 

Miss  Calkins  has  given  us  an  interesting  presentation  of  the  Mal- 
mesbury  philosopher.  The  first  part  is  logic;  the  second,  the  first 
grounds  of  philosophy;  the  third,  motions  and  magnitude;  the  fourth, 
the  phenomena  of  nature.  Then  comes  his  doctrine  concerning  un- 
reality of  consciousness  and  the  nature  of  Spirit  and  of  God.  The 
editorial  work  is  well  done,  and  the  price  (40c.  in  paper)  is  reasonable. 

The  Native  Tribes  of  Central  Australia^  by  Baldwin  Spbncbr  and 
F.  J.  Gillbn.    Macmillan  &  Co.,  Ltd.,  London,  1899.    pp.  671. 

This  great  work,  which  is  copiously  illustrated,  describes  the  social 
organization  of  these  remarkable  tribes;  ceremonies  connected  with 
marriage;  the  totems;  the  bull  roarers;  the  ceremonies  of  initiation 
and  intichiuma;  the  origin  of  ancestors;  knocking  out  the  teeth; 
blood  letting,  giving  and  drinking;  hair;  childbirth;  food,  restriction 
and  cannibalism;  customs  of  burial  and  mourning;  spirit,  individuals; 
the  making  and  power  of  medicine  men;  the  office  of  music;  methods 
of  obtaining  wives;  myths  of  sun,  moon  and  eclipses;  clothing; 
weapons;  implements;  and  decorative  art;  the  names  of  natives; 
glossary  of  terms  and  tables  of  measurement. 

The  Aftermath  of  Slavery,  A  Study  of  the  Condition  and  Enxnron- 
ment  of  the  American  Negro,  by  William  A.  Sinclair.  With 
an  introduction  by  Thomas  Wentworth  Higginson.  Small,  May- 
nard  &  Co.,  Boston,  1905.    pp.  358. 

This  is  a  striking  work  by  a  former  slave,  with  a  no  less  striking  in- 
troduction by  T.  W.  Higginson.  It  should  be  carefully  read  by  all 
those  who  are  influenced  by  the  recent  southern  literature  upon  the 
subject.  It  treats  of  the  history  of  abolition,  reconstruction,  and  the 
southern  black  code,  the  southern  position  as  to  reconstruction,  the 
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war  on  negro  snAirage,  the  false  alarm  of  negro  domination,  the  negpro 
in  politics,  the  negro  in  the  law,  the  rise  and  achierements  of  the 
colored  race,  the  national  duty  of  the  negro. 

Le  Michamisme  des  Amotions  {htt^nu  faites  k  I'nniversit^  nonvelle 
de  Brnxelles,  190^),  par  Paui^  Soi^libii.  Biblioth^ne  de  Philoso- 
phic Contemporame.    Felix  Alcan,  Paris,  1905.    pp.  393. 

This  book  rejects  generally  the  peripheral  theory  of  the  origin  of 
emotion,  also  the  intellectnalist  theories.  It  is  a  purely  cerebral  the- 
ory which  is  necessitated  if  one  takes  a  complete  view  of  all  the  very 
many  aspects  of  emotion.  Emotivity  is  generated  within.  The  cen- 
tres that  control  circulation  and  nutrition  have  much  to  do  with  it, 
so  that  it  may  in  general  be  called,  '*cenesthesia  cerebrale."  The 
many  forms  of  reaction  are  the  different  emotions,  but  cerebral  phe- 
nomena is  all. 

Die  Anf&ngg  des  Menscklichen  GeisUs,  von  Juuns  Donath  .  Ferdi- 
nand Knke,  Stuttgart,  1898.    pp.  47. 

Dr.  Donath  holds  that,  however  low  the  psychic  state  of  savages 
may  be,  it  is  usual  Iv  conditioned  by  external  circumstances,  particularly 
want  of  practice.  Th'eir  brain  organization  permits  a  development  that 
is  scarcely  less  than  that  of  the  average  Buropean.  Their  culture  is 
on  the  average  far  higher,  and  ours  far  lower  than  is  usually  thought. 
There  are  reallv  no  savages  if  this  implies  absence  of  social  order  and 
the  elements  of  speech.  The  average  brain  weight  of  many  lower 
races  exceeds  that  of  Buropean  woman,  and  that  of  the  native  of  Terra 
Del  Pue|^o  materially  exceeds  that  of  Buropean  man.  Karl  v.  d. 
Steinen,  m  his  great  work,  found  that  materials  for  color  were  far 
older  than  the  necessity  of  distinguishing  them  by  name,  that  color- 
blindness is  not  found  among  primitive  races,  although  blue  and  green 
are  often  designated  by  the  same  word.  Savages,  too,  have  the  prin- 
ciple of  abstraction  involved  in  counting,  but  they  have  little  need  of 
numbering  things,  and  hence  plurals  are  rare.  So  their  defective 
arithmetic  implies  mental  defect  only  because  of  limited  economic 
conditions.  Primitive  people  have  their  own  modesty,  but  no  private 
parts. 

Locke's  Essay  Concerning  Human  Understanding,  Books  II  and  IV. 
(With  omissions  Selected  by  Mary  Whiton  Calkins.)  (Religion 
of  Science  Library,  No.  58).  Open  Court  Publishing  Co.,  Chicago, 
1905.    pp.342. 

This  condensation  attempts  to  present  in  inexpensive  form  (50c. 
paper)  the  essentials  of  Locke's  teaching  in  metaphysics  and  psychol- 
ogy. The  first  book  is  omitted  because  the  innate  idea  question  is 
dead.    Book  three  is  omitted  because  it  deals  with  logic  and  history. 

Control  0/  Heredity,  A  Study  of  the  Genesis  of  Evolution  and  De- 
generacy^  by  Caspsr  L.  Rkdfiki«d.  Alfred  C.  Clark,  Chicago, 
1903.    pp.343- 

Pubescence,  A  Preliminary  Report^  by  C.  Ward  CRAMrroN.  Re- 
printed from  the  American  Anthropologist  (N.  S.),  Vol.  6,  No.  5, 
Oct.-Dec.,  1904.  New  Bra  Printing  Co.,  Lancaster,  Pa.,  1904. 
pp.  705-709. 

Ueber  das  Unbewusste  Denken  und  das  Gedankensehen^  von  Ai^BBRt 
Adamkibwicz.    Wilhelm  Braumiiller,  Leipzig,  1904.    pp.  64. 

The  Vitality  and  Organization  of  Protoplasm^  by  Bdbcuni)  Mont- 
GOMBRY.  Gammel-Statesman  Publishing  Co.,  Austin,  Texas, 
X904.    pp.  82. 
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Contributiom  k  V^tuds  d$  la  Moelh  Epinikre,  par  R.  Vamii^  de  la, 
IGLBSIA.    Richard  Pi,  Madrid,  1904.  pp.  xoa. 

Thirty  Years  in  Madagascar,  by  T.  T.  Matthews.  A.  C.  Armstrong 
&  Son,  New  York,  1904.    pp.  384. 

Studies  in  the  Psychology  of  Sex.  Sexual  Selection  in  Man.  By  Have- 
lock  Ellis.    P.  A.  Dayia  Co.,  Philadelphia,  1905.    pp.  270. 

fVunder  und  Wissenscha/t,  Eine  Kritik  und  Erkldrung  der  ohhulUn 
Phdnomenet  yon  Richard  Hbnnig.  Brnat  Schulue,  Hamburg, 
1904.    pp.  247. 

Aeguanimilas,  with  other  addresses  to  medical  students ^  nurses  and 
practitioners  of  medicine,  by  William  Osler.  P.  Blakiston*a  Son 
&  Co.,  Philadelphia,  1904.    pp.  389. 

The  Mission  of  Philosophy,  by  George  Trumbull  Lado.  Proceed- 
ings of  the  Fourth  Meeting  of  the  American  Philosophical  Asso- 
ciation, University  of  Pennsylvania,  Philadelphia,  December  28, 
29  and  30,  1904.      Philosophical  Review,  Vol.  XIV,  No.  a,  March, 

i905»  pp.  "3-194. 

te^^r  den  Widerspruch  im  Wahrheitsbegriffe  in  Lockes  Erkenntnis- 
lehre,  von  M.  Rowena  Morse.  Anton  Kampfe,  Jena,  1904. 
pp.  50. 

Psychological  /Review,  edited  by  J.  M.  Baldwin  and  H.  C.  Warren. 
Monograph  Supplements,  Vol.  VI,  No.  5,  March,  IQ05.  Univer- 
aity  of  Iowa  Studies  in  Psychology,  No.  4.  Macmiflan  Co.,  New 
York.    pp.  118. 

Tlhe  Cycle  of  Life  According  to  Modem  Science,  by  C.  W.  Saleeby. 
Harper  Bros.,  New  York,  1904.    pp.  343. 

The  Secret  of  the  Circle  and  the  Square,  by  J.  C.  Willmon.  McBride 
Press,  tios  Angeles,  Cal.    pp.  30. 
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Abhandlungen  der  Fries'  schen  Schule.  Neue  Folge.  Hirausgegeben 
yon Gbrhard Hassbkbbrg,  Kari« Kaisbr undLBONARD Nblson. 
Brstes  Heft.  Gottiugen,  Vandenhoeck  and  Ruprecht.    Price,  4m. 

La  Philosoph%€  naturelle  inUgraU  et  Us  rudiments  des  sciences  exactes^ 
par  le  Dr.  A.  RisT.    Premiere  partie.    Paris,  A.  Hermann,  1904. 

Proceedings  of  the  Society  for  Psychical  Research.    Pt .  XLIX,  Oct.  1904. 

Grundlinien  einer  Psychologie  der  Hysterie,  von  Wii.i,y  Hbiapach. 
Leipzig,  Wilhelm  Bngelmann,  1904.  pp.  yiii  +  50a.  Price, 
paper,  9  m.,  bonnd,  10  m. 

Untersuchungen  xur  Gegenstandstheorie  und  Psychologie,  mit  Unter 
stUtzung  des  h,  h,  Ministeriums  fUr  Kultus  und  Unierricht  in 
Wien,  herausgegeben  von  A.  Mbinono.  Leipzig,  Verlag  yon 
Johann  Ambrosiua  Barth,  I904« 

Psychology:   An  introductory  study  of  the  structure  and  functions  of 
human  consciousness,  by  Jambs  Rowland  Anobli*.    New  York 
Henry  Holt  and  Co.,  1904.  ' 

Art  in  Theory:  An  introduction  to  the  study  of  comparative  aesthetics 
by  Gborgb  Lansino  Raymond.    Second  edition,  revised     New 
York,  G.  P.  Putnam's  Sons,  1904. 

The  Genesis  of  Art-Form:  An  essay  in  comparative  esthetics,  by 
^^^}'^^^}^oRaymosi}.  Second  edition,  revised.  New  York, 
G.  P.  Putnam's  Sons,  1904. 

^^^^^^%^  ^Pers,  by  Francis  Galton,  E.  Westbrmarck,  P.  Gbd- 
DBS,  E.  DuRKHBiM,  Harow)  H.  Mann  and  V.  V.  Bramford,  with 
an  introductory  address  by  James  Bryce.  London,  The  Macmillan 
Co.,  1905. 

Du  Mode  de  transmission  des  iddes,  conception  matdrialisU  de  P  inUl- 
Itgence  humatne,  par  le  Dr.  L.  LbfAvrb.  pp.  51.  Bruxelles,  P. 
Weissenbruch,  1905. 

The  Classics  and  Modem  Twining,  by  Sidnby  G.  Ashmorb.  pp.  vi  + 
159.    New  York  and  London,  G.  P.  Putnam's  Sons,  1905. 

Studies  in  the  Psychology  oj  Sex— Sexual  SeUdion  in  Man.  i.  Touch. 
2,  Smell.  3,  Hearing.  4,  Vision.  By  HavbW)CK  Eixis.  6^  x  Sfi 
inches.  Pages  xii.270.  Extra  cloth,  |2.oo,  net.  Sold  only  by 
subscription  to  physicians,  lawyers,  and  scientisU.  F.  A.  Davis 
Company,  Publishers,  1914-16  Cherry  Street,  Philadelphia. 

RecherOies  diniques  et  thirapeutiques  sur  t4piUpsie,  thysUrie  et 
Ptdtotte,  par  Bodrnbvii,i.b,  avec  la  collaboration  de  Boyer,  Ixou, 
Lemaire,  Maugeret,  Noir  et  Boncour.  pp.  clxxiv+346.  Price,  7  f . 
Pans,  Alcan,  1904.  ' 

Sonderschulen  fUr  hervorsagend  Bef&higte,  von  Pbtzold.  Leipzig. 
B.  G.  Teubner  and  Th.  Hofmann.    Price,  i  m. 
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Yale  Pathological  Studies.  New  Series,  Vol.  I,  No.  i.  Bdited  bj 
Charles  H.  Judd. 

The  Comparison  of  Animal  Magnetism  or  Hypnotism  ttnth  the  Yoga 
System  of  the  Hindus,  by  C.  Thamo  Tharam  Piu^y,  Medical 
Officer.    Colombo,  1897.    pp.  xix+30i. 

The  Secrets  of  the  Circle  and  Trisedion  of  Angles,  by  Jbkkmt  Car- 
1MSU%  WiiAMON.  Anthor'a  edition,  McBride  Press,  Los  Angeles, 
Cal. 

Reprints  of  Papers,  by  Charuss  L.  Dana:  On  Bye  Strain  and  Psjr. 
choses;  Cerebellar  Seizure;  Partial  Passing  of  Neurasthenia;  Preai- 
dential  Address;  PB3rchiatry  in  its  relations  to  other  sciences. 

The  Logic  of  Human  Character,  by  Chari^es  J.  Whiti,by.  London, 
The  Macmillan  Co.,  1905. 

Psychologie  und  Pathologie  der  Vorstellung  Beitrdgezur  Grundlegung 
der  jEstheiik,  von  Richard  Waxi^aschbk.  Leipzig,  Johann  Am- 
brosias Barth,  1905.    pp.  x+323.    Price,  paper,  om,  bound,  9oi« 

BeitrSge  zur  Psychologie  der  Aussage,  herausgegeben  von  L.  Wii^ 
ijam  Stern.  Zweite  Folge,  Zweites  Heft.  Leipzig,  Johann 
Ambrosius  Barth,  1905.    pp.  154. 

Schriften  des  CesellschaftfUr  Psychologische  Forschung,  Heft  15.  (Ill 
Samknlung)  Psychologische  Factoren  des  modernen  Zeitgeistes, 
▼on  Baerwold;  Die  Bedentune  des  Urteils  fiir  die  Auffossung,  von 
MoLi^KR.    Leipzig,  J.  A.  Barth,  1905. 

Psychological  Medicine,  by  Maxtricb  Craig.  Philadelphia,  P.  Blak- 
iston's  Son  &  Co.,  1905.    Price,  I4.00  net. 

Theory  of  Cosmic  Reason,  by  I.  Vinogradopf.  St.  Petersburg,  3d 
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A.    Introduction. 

1.     Reasons  for  the  failure  of  the  method  of  expression  as 
applied  to  the  study  of  the  feelings. 

If  the  success  of  a  scientific  method  is  to  be  tested  by  the 
consensus  of  result  which  follows  its  application,  the  method 
of  expression  as  applied  to  the  study  of  the  feelings  must  be 
pronounced  a  failure.^  The  failure  is  the  more  surprising, 
since  the  method  seemed  well  adapted  to  its  purpose.  The 
organic  concomitants  of  emotive  phenomena  are  so  patent,  that 
they  in  themselves  seemed  to  assure  the  effectiveness  of  the 
method;  and,  furthermore,  in  the  case  of  the  simpler  afiective 
processes,  evolutionary  theory  seemed  to  indicate  a  logical 
ground.  Although  the  conception  of  the  method  is  supported  by 
common  observation  and  by  theory,  a  long  series  of  investiga- 
tions has  ended  in  contradictory  or  negative  results.  This 
failure  of  the  method  of  expression  cannot  be  attributed  to  the 
instruments  at  its  disposal,  because  they  are  as  perfect  as  the 
present  state  of  physiology  permits.  Nor  is  it  likely  that  the 
experimenters  have  been  at  fault.  The  causes  must  be  sought 
elsewhere.  Two  possible  causes  suggest  themselves:  (i)  the 
complication  of  affective  processes  by  other  mental  processes; 
(ii)  the  purely  physiological  processes  set  up  by  the  stimulus 
itself.  If  the  method  is  to  be  made  serviceable  for  the  study 
of  affective  processes,  the  results  of  these  two  factors  must  be 
known  and  must  be  taken  account  of. 

1  See  Appendiz,  for  proof  of  this  statement. 
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Already  something  has  been  done  towards  the  study  of  these 
two  factors.  Mosso,  Gley,  F6r6,  and  Delabarre  have  all  studied 
the  effects  of  intellectual  activity  as  something  different  from 
the  effects  of  the  feelings  or  emotions.  So,  also,  have  Binet 
and  Angell.  McDougall  has  made  a  special  study  of  the  phy- 
siological characteristics  of  states  of  attention.  I^ehmann  de- 
votes, in  his  later  work,  a  chapter  each  to  the  feelings  and  to 
attention  and  their  relations.  Recently,  Zoneff  and  Meumann 
have  approached  more  closely  the  relation  of  attention  to  affec- 
tion. But  with  the  exception  of  the  last  two  references  the 
aim  of  this  work  has  been  to  apply  the  method  of  expression 
to  another  mental  phenomenon,  and  not  to  see  how  far  the  ex- 
pression of  affective  processes  is  being  masked  by  the  expres- 
sion of  other  mental  processes.  The  second  factor  has  been 
greatly  neglected.  Mentz,  in  1895,  made  a  long  study  of  the 
effects  of  auditory  stimuli  on  pulse  and  respiration,  with  the 
result  that  auditory  ^citations  cause  a  slowing  of  pulse  and 
respiration,  independently  of  any  mental  process.  So  also,  in 
his  second  work,  did  lyehmann  determine  the  purely  physiologi- 
cal effects  of  certain  stimuli.  Very  lately,  Kelchner  has  raised 
the  question  how  much  of  the  effect  of  the  method  of  expres- 
sion is  due  to  the  stimulus  and  how  much  to  the  mental  pro- 
cess. The  aim  of  the  present  study  is  to  add  something  to  the 
knowledge  of  these  two  factors,  with  a  view  to  forcing  either 
the  rehabilitation  of  the  method  of  expression  or  its  final  aban- 
donment. It  should  be  understood  that  we  did  not  attempt  a 
psychological  analysis  of  attention.  Introspection  was  inci- 
dental rather  than  essential  to  our  method.  Our  interest  was 
chiefly  psychophysical.  We  wished  to  know  what  physiologi- 
cal concomitants  those  states  have,  which  without  too  much 
refinement  of  definition  may  be  fairly  characterized  as  states 
of  active  attention.  The  experimental  material  was  obtained 
from  a  detailed  study  of  attention  under  a  great  variety  of  con- 
ditions, by  means  of  the  expressive  method. 

2.  Apparatus  and  conditions  of  experimentation.  The  in- 
struments used  in  this  work  were  Lehmann's  plethysmograph 
and  the  Verdin  pneumograph.  The  volume  curve  furnished 
the  change  in  rate  of  pulse  as  well  as  the  changes  in  volume. 
The  measurement  of  the  pulse  rates  from  the  plethysmogram 
seems  to  be  warranted  by  the  practice  of  Lehmann,  and  of  An- 
gell and  McLennan.  Both  recorded  the  radial  pulse  on  the 
one  arm  while  the  volume  of  the  other  arm  was  being  re- 
corded. But  as  no  essential  difference  came  out  between  the 
measurements  of  the  two  curves,  the  sphygmograph  was  not 
often  used.  The  height  of  water  in  the  manometer  of  the 
plethysmograph  which  was  found  to  yield  the  optimal  height  of 
pulse  was  about  18  cm.     The  temperature  of  the  water  was 
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kept  as  near  37^  Centigrade  as  was  possible.  The  plethysmo- 
graph  was  always  placed  on  the  right  arm.  The  left  hand  held 
the  key  of  an  electromagnetic  signal.  The  pneumograph  was 
applied  to  the  lower  thorax  in  the  case  of  male  observers,  and 
to  the  upper  thorax  in  the  case  of  female  observers.  Both  the 
pneumograph  and  the  plethysmograph  were  connected  with 
their  respective  Marey  tambours  by  a  thick  walled  rubber  tube 
I  meter  long,  with  a  lumen  4  mm.  in  diameter.  The  length  of 
the  writing  lever  for  the  pneumograph  tambour  was  230  mm. 
The  distance  from  the  fulcrum  to  the  point  at  which  the  force 
was  applied  was  6  mm.  The  magnification  of  the  curve  was, 
therefore,  38  times.  The  corresponding  dimensions  for  the 
lever  of  the  plethysmograph  tambour  were  235  mm.  and 
8  mm.     The  magnification,  therefore,  was  29  times. 

The  records  were  taken  on  a  clock-work  kymograph  made 
by  C.  H.  Stoelting.  The  drum  was  28  cm.  long  and  15  cm. 
in  diameter.  With  the  middle  rate  of  revolution,  the  period 
of  the  drum  was,  approximately,  140  seconds.  The  mean  va- 
riation of  the  kymograph  was  determined  by  measuring  the 
number  of  seconds  that  fell  within  a  30  mm.  space.  The 
number  of  seconds  varied  about  9  as  a  norm.  When  the  drum 
was  first  wound  up  and  stopped  after  each  revolution,  the 
value  fell  slightly  below  9.  After  20  minutes  of  continuous 
running  the  value  was  slightly  above  9.  Under  the  former 
condition  the  mean  variation  was  0.12;  under  the  latter,  0.08. 
The  experiments  were  all  made  under  the  former  condition. 
One  electromagnetic  signal  was  made  to  serve  three  purposes. 
It  served  to  mark  time  in  seconds  from  a  Zimmerman  clock; 
it  served  also  as  a  signal  for  both  experimenter  and  observer. 
In  the  two  latter  cases,  a  closure  of  the  circuit  prevented  the 
making  of  seconds,  so  that  a  dash  appeared  in  the  time  line. 
Since  only  i  or  2  seconds  were  ordinarily  obliterated,  they 
could  easily  be  interpolated  when  the  reaction  was  measured. 
This  arrangement  saves  space  on  the  drum,  and  for  the  condi- 
tions of  our  experiments  was  without  any  essential  error. 
Each  record,  therefore,  consisted  of  three  curves  (counting 
from  above  downward),  pneumogram,  plethysmogram,  and 
the  combined  time  and  signal  line.  The  pneumograph  tam- 
bour was  inverted  in  order  to  close  up  the  gap  between  the 
pneumogram  and  the  plethysmogram.  This  fact  must  be 
taken  into  account  in  reading  the  pneumogram,  since  an  up 
stroke  of  the  stylus  means  an  inspiration,  while  a  down  stroke 
means  expiration. 

With  these  instruments  and  conditions  four  physiological 
characters  were  determined  in  each  curve;  rate  and  depth  of 
respiration,  rate  of  pulse,  and  volume  of  the  arm.  Height  of 
pulse  was  not  attended  to,  as  we  did  not  consider  the  apparatus 
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reliable  for  that  determination.  The  rates  of  respiration  and 
pulse  were  measured  by  counting  the  number  of  respirations 
and  pulses  that  fell  within  a  10  second  interval.  This  interval 
was  determined  by  erecting,  at  every  nth  second,  a  vertical  on 
the  time  line.  The  space,  therefore,  between  two  successive 
verticals  represents  10  seconds.  The  changes  in  volume  and 
depth  of  respiration  were  determined  by  inspection.  A  de- 
crease in  the  height  of  the  breathing  curve  is  always  spoken 
of  as  'inhibited  breathing.'  Each  record  has  3  periods:  the 
normal  or  indifferent  period,  the  reaction  period,  and  the  pe- 
riod of  recovery.  It  was  attempted  to  make  each  period  40 
seconds  in  length;  but  this  was  not  feasible  in  some  experi- 
ments. For  short  reaction  periods,  the  rates  were  measured  in 
5  second  intervals.  In  such  cases,  the  results  were  multiplied 
by  2,  so  as  to  make  the  averages  comparable  with  the  averages 
of  the  normal  and  recovery  periods,  which  were  measured  in 
ID  second  intervals. 

The  following  observers  shared  in  the  experiments:  Drs. 
Bentley  and  Baird,  Miss  Jenkins  and  Miss  Andrus,  Messrs.  Sa- 
bine and  Galloway.  Mr.  Galloway  began  to  observe  with 
Exp.  57.  Miss  Andrus  did  not  observe  after  Exp.  36.  The 
normal  curves  of  Dr.  Baird,  Miss  Andrus,  Miss  Jenkins  and 
Mr.  Sabine  were  recorded  for  a  period  of  several  months  prior 
to  the  experiments  with  reactions.  The  average  rates  of  pulse 
and  respiration,  with  the  mean  variation  of  each,  are  given  in 
a  table.  The  numbers  which  enter  into  these  averages  were 
obtained  by  measuring  the  number  of  pulses  and  respirations 
for  each  10  seconds  of  each  record.  The  average  rate  for  each 
record  is  found  by  taking  the  average  of  the  10  second  values. 
The  final  average  for  each  observer  is  made  by  taking  the  aver- 
age of  all  the  records.  The  mean  variation  is  the  average 
deviation  of  the  average  of  each  record  from  the  average  of  all 
the  records.  The  number  of  records  of  both  pulse  and  respira- 
tion is  also  given. 


Obacrver 

R 

P 

MVoi 
R 

MVoi 

P 

No.  of 
R 

No.  of 
P 

Sabine 

3.06 

12. 8 

0.138 

1. 21 

42 

39 

Mi88  Andrus 

2.58 

14.6 

0.199 

1. 31 

34 

33 

Miss  Jenkins 

324 

II. 5 

0.237 

0.24 

26 

20 

Baird 

1.83 

10. 0 

0.123 

0.43 

9 

9 

This  table  not  only  brings  out  marked  individual  differences 
in  the  normal  rates  of  P  and  R,  but  the  mean  variations 
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show  the  degree  of  susceptibility  to  spontaneous  variation  of 
different  observers.  Experiments  were  made  once  or  twice  a 
week  at  the  same  time  of  day  for  each  observer.  These  hours 
were  12-1,  3-4,  and  4-5  p.  m.  The  observers  were  comforta- 
bly seated,  holding  a  signal  key  in  the  left  hand.  A  curtain 
shut  o£E  the  kymograph  and  experimenter  from  the  view  of  the 
observer.     Two  or  three  records  were  made  at  each  hour. 

Some  abbreviations  and  terms  used  in  the  description  of  the 
experiments  require  explantion.  Each  experiment  is  divided, 
as  we  have  said,  into  three  parts:  normal,  reaction,  and  re- 
covery. An  unequivocal  change  in  the  reaction  value  of  pulse 
and  respiration  means  a  change  which  differs  absolutely  from 
the  rates  of  both  normal  and  recovery.  For  example:  an  un- 
equivocal increase  in  the  rate  of  pulse  means  an  increase  over 
both  the  normal  and  recovery  rates.  An  equivocal  change  in 
the  reaction  rate  is  one  that  does  not  di£fer  absolutely  from 
both  normal  and  recovery  rates.  For  example,  the  reaction 
rate  may  be  faster  than  normal,  but  slower  than  recovery;  or 
slower  than  normal,  and  faster  than  recovery.  It  is  a  question 
of  some  importance  to  know  how  to  treat  these  equivocal  re- 
actions. R  stands  for  respiration;  Pior  pulse;  V  for  volume. 
The  lehgthof  time  of  eacli  period  is  given  in  seconds  above  the 
measurements  ftr  each  period.  The  average  rates  of  R  and  P 
are  given  below  the  measurements  for  each  period.  For  ex- 
ample, in  Exp.  I,  the  normal  period  was  85  seconds  long;  the 
reaction  35  seconds;  the  recovery  30  seconds.  The  figures 
standing  opposite  R  and  P  are  the  number  of  respirations  or 
pulses  which  occur  in  ten  seconds.  A  blank  in  a  series  oi 
figures  means  that  the  curve,  for  some  reason,  was  not  legible. 
3-5»  3-7>  3'S>  are  the  average  rates  of  R  for  the  three  periods 
of  the  experiment.  13.7,  13.3,  12.8,  are  corresponding  values 
for  P.  The  changes  in  depth  of  breathing  and  volume  are 
given  in  words.  It  will  be  seen  that  the  reaction  of  both  P 
and  R  in  this  experiment  is  equivocal.  O  stands  for  observer; 
£  for  experimenter. 

B.  Experiments  on  the  State  of  Attention. 

/.     Attention  to   Visual  Stimuli. 

I.  Stimulus :  A  Masson  Disc.  The  disc  was  rotated  on 
a  hand  color  mixer.  O  attended  to  the  fluctuations  of  one  of 
the  rings. 

Bxp.  I.    Sabine. 

I"— 85" 

R    3.00     4.00      3.50     4.75      3.25      3.75      3.00      3.00 
P    12.5      15.0      14.0      14.0      14.5      13.0      13.0 

3.5 
13.7 
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i"-35"  I"- 30" 

4.00      3.50      3.75      3.75  4.25        3.25        4.00 

14.0      13.5      13.0      13.0  13.5        13.0        12.0 

3-5  3.8 

13-3  M.8 

During  reaction :     R  is  somewhat  inhibited ;    there  is  one  deep 
inspiration. 

V  falls  slowly  to  the  end  of  reaction ;    then  rises  daring  recovery. 

Exp.  2.    Sabinb. 

lit — 45*'  I*' — ^2" 

R    350    350    3.50    325    3.75        350    4.00    3-75    3-50    350 
P     12.0    12.0    12.5    12.5    12.5        12.0    13.0    12.5    12.0    12.5 

3.5  3-6 

12.3  12.4 

3.25    2.75    3.00    3.25    3.25 
12.0    12.5    12.0    12.0    12.0 

3.1 
12.1 

Daring  reaction:    2  R  are  inhibited  (jast  after  signal);  for  20^^  depth 
is  normal;  then  4  hypemormal  R  followed  by  3  inhibited  R. 

V  falls  slowly  throaghout  reaction;   reacnes  minimum  at  end  of 
reaction;  rises  during  recovery. 

I*'— 42*^ 

3.75    3-75    3-75    4.00    3.75 
13.5    14.0    14.0    13.0    12.5 

3.8 
12.1  13.4 

I '—60'' 


Exp.  3. 

,    Sabinb. 

I ''-39' 

r 

R 
P 

350    350 
".5 

35 

3.00 
130 

3.50 
12.0 

325    325    350    3-25    3-50    3-25    

12.0    12.5    11.5    12.0    11.5    11.5    11.6 

3-3 
11.8 

Daring  reaction:  i  ^  is  deeper  than  normal;  inhibition  sets  in  and 
reaches  maximum  at  the  midale  of  reaction.  It  gradually  lessens  to 
the  end  of  reaction. 

V  falls  slightly  after  first  signal,  rises,  then  falls  steadily  to  near 
the  end  of  reaction.    It  rises  sharply  and  steadily  daring  recovery. 

Exp.  4.    Miss  Jenkins. 

I*'— 39*^  '''—55'' 

R    330    300    3-45    327         3.60    400    3.95    3.95    3.80    3.40 
P     11.5    11.5    12.5    12.3  12.5    13.0    12.5    12.0    II. 5    12.0 

3-27  378 

II. 9  12.2 

4.05     3.40    3.05    3.37 
12.0    II. 5    II. 5    II. 8 

3  46 
II. 7 


4l6  STBVBNS : 

During  reaction:  R  is  inhibited;  inhibition  seems  to  pass  off  toward 
the  end  of  the  reaction. 

Kdoes  not  fall  immediately;  falls  suddenly  and  remains  low  for 
15'';  rises  to  end  of  reaction. 

Bxp.  5.  Miss  Jbnkins. 

I'—  62' 

R    340    320    3.50    3.75    3.50    3.75 
P     12.0   12.5    12.5    12.0    II. 2 

351 
12.2 

i'—  3^  i'—  35*^ 

3.75    4.00    4.00    3.75  4.25    3.70    400    3.60 

12.0    12.5    13.0    12.5  13.5    II. 5    13.0    12.0 

3.87  3.88 

12.5  12.5 

Dnring  reaction:  R  is  slightly  inhibited. 

V  is  not  very  constant.  After  the  beginning,  it  falls  slightly;  rises 
to  a  first  maximum;  falls  slowly  to  the  middle  of  the  reaction;  then 
rises  to  a  second  maximum  at  the  end  of  the  reaction. 


6.      MiaS  JBNKINS. 
1^—35' 

I''— 35' 

R    3-75    3-75    3-75    3-8o 
P     13.0    12.0    12.5    12.0 

4  05 
".5 

3.95    4-a>    4-0O 
12.0    12.0    12.0 

3-7^ 
"•3 

4.00 
12. 1 

I'—  56'' 

3.75    4.10    4.00    3.25 
i^.o    13.0    12.5    II. 5 

390 
12.5 

3  50 
10.7 

3-75 
12.2 

Dnring  reaction:  R  is  slightly  inhibited. 

V  rises  20*  after  the  beginning  of  the  reaction  and  continues  high 
until  lo"^  after  reaction. 

Bxp.  7. 


Miss  Andrus. 

I'- 53' 

R    310 
P    

3  30 
12.0 

2.25    2.75 
12.0    12.0 

3-45    2.50 
130    133 

2.90 
12.0 

I'- 35' 

1^-38' 

3  50 
13-2 

3-35    390 
13  0    13.5 

3-00 
14.0 

3-75    300    3.00 
13.0  ia.75    12.0 

3 
II 

.00 
•25 

3-43 
13-4 

3.18 
12.2 

Dnring  reaction:  R  is  inhibited  at  first.  There  are  then  2  hyper- 
normal  k;  2  normal  R;  and  2  inhibited. 

V  does  not  change.  The  plethysmograph  functioned  as  a  sphyg- 
mograph. 
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Exp.  8.    Miss  Andrus. 

R    2.80    2.50    2.70    3.X0  2.95    2.95    3.00    3.08 

P     10.5    lo.o    ii.o    ii.o  II. 5    II. 5    ii.o    12.3 

2.83  2.99 

10.6  II. 5 

I'— 59-5'' 
R    1.75    1.80    2.25    2.00    2.75    2.87 

P       II.O     II.O     II.O     II.O     II.O     II. I 

2.23 

II.O 

During  reaction:  the  height  of  JR  is  increased . 
y  is  diminished . 

Ezp.  9.    Baird. 

1*^—40^  I '—39*' 

R    2.25    1.90    1.85  1.75  2.25    2.25    2.35    2.50 

1.92  2.43 

I'-  50' 
2.75    2.25    2.50    2.05    2.20 

2.35 
Daring  reaction:  JR  is  greatly  inhibited.    Kis  diminished.   (Pis  not 
legible.) 

Bxp.  10.    Sabinb. 

I'— 48'  I'— 32.5" 

R    300    2.75    2.90  3.45    3-43  360    3.65    3.55    3.33 

P     13-5    13 -5  13-0    13.7  14.0    14.0    14.0    15.0 

3U  3-53 

13-4  14*2 

I"— 51-5" 
3-50    3-25    3.20    3.00    3.00    3.00 
13-7    13-5    U-o    13.5     12.5    13.0 

3-31 
13-3 
During  reaction:    JR  is  inhibited  after  the  first  and  the  second  sig- 
nals. 

y  falls  to  a  low  level  in  the  middle  of  the  reaction  and  rises  to  the 
end  of  reaction. 

Ezp.  II.    Sabucb. 

i"-34"  i'-32.r 

R    325    315    301    365  3-35    3-55    340    3-6o 

P    14.0    13.2    13.5    14.4  13.2    12.7    13.5    16.0 

3-27  3-47 

137  13-8 

i"-77.5' 
3-75    3ao    3.50    3.15     3.30    3.00    3.07 
13-5    13*7    H'O    14-0     130    13.0    13.0 

3.28 
13 -4 
During  reaction:    ^  is  inhibited  more  during  the  first  half  of  reac- 
tion than  the  last. 

y  is  diminished  during  the  reaction. 


4i8  STEVENS : 

Exp.  12.    Baird. 

R    2.6    2.6    2.4    2.6    2.5 
P  10.5  10.5  10.2  10.5  10. o 

2-54 
10.3 

I"— 48"  I"— 40" 

2.6    2.2    2.6    2.4    2.5  2.6    2.4    2.4    2.5 

10.2  10.7  10.5  10.5  10. o  10. o  10. o  10. o  10. o 

2.47  2.47 

10.4  10. o 

During  reaction:    R  is  inhibited. 

V  falls  during  reaction.    It  begins  to  rise  10"  after  reaction. 

Exp.  13.    Baird. 

I"— 40"  I"— 40" 

R    2.4    2.6    2.4    2.5  2.6    2.5    2.5    2.5 

P  10.2  10.2  10.2  10. o        10.5  10. o  10.0  lo.o 
2.47  2.54 

10.8  ID. I 

I"— 60" 
2.5      2.4     2.5      2.2      2.4 

lo.o  10. o  10. o  10.2  10.2 

2.42 
lO.I 

During  reaction:    R  is  inhibited. 
Kis  diminished. 

The  respiratory  oscillation  which  was  yery  marked  during  normal 
and  recovery  was  suppressed  during  reaction. 


Exp.  14.    Baird. 

I''— 40" 

i"-46" 

R    2.5    2.2    2.6    2.6  •            2.6 

2.7    2.5    2.4    2.3 

P  10.2    9.7  lo.o  10. 0             10. 0 
2.48 
10. 0 

9.2    9.5  10.2  10.4 
2.51 
9.8 

i"-Ar 

2.7  2.4  2.7  2.4 

10.5  lo.o  10. 0  lO.O 

2.56 
10. 1 

2.5 
10. 0 

During  reaction:  R  is  inhibited,  more  in  the  middle  than  at  the 
befi^inning. 

K  falls  somewhat  after  first  signal;  but  rises  before  the  end  of  the 
reaction. 

The  respiratory  oscillation  is  suppressed. 

Summary  of  Results, 

Attention  to  Masson  disc  is  characterized  by 

i.  Unequivocally  increased  rate  oiR{io  cases  out  of  14) .  In 
3  cases  R  is  greater  than  normal  and  less  than  recovery;  in  i 
case  less  than  normal  and  the  same  as  recovery. 
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ii.  Unequivocally  increased  rate  of/' (8  cases  out  of  14).  In 
I  case  less  than  recovery  and  greater  than  normal.  In  2  cases 
less  than  normal  and  greater  than  recovery.  In  2  cases  un- 
equivocally slowed.     In  i  case  no  experiment. 

iii.     Inhibited  breathing.     (In  part  in  every  experiment.) 
iv.     A  fall  in  volume  of  the  forearm.      (In  all  cases  except 
Exp.  6,  in  which  F' rises.) 

2.     Stimulus:  Black  Paper  and  After-image. 

Attention  was  directed  to  an  oblong  piece  of  velvet-black 
paper,  4  x  3.5  cm.,  exposed  on  a  gray  background.  O  fixated 
the  paper  for  15-20  seconds;  then  watched  the  development 
of  the  after-image  on  the  screen.  Both  fixation  and  after- 
image phases  are  included  in  the  attention  period.  The 
measurements  of  the  fixation  and  after-image  phases  are  s^a- 
rated  within  the  total  reaction,  by  a  line  of  vertical  dots.  The 
average  rates  of  P  and  R  for  each  phase  are  to  be  fotmd  at  the 
two  ends  of  the  reaction  period.  The  average  rates  of /^  and  R 
for  the  reaction  considered  as  a  whole  are  given  between  the 
averages  for  the  fixation  and  after-image  phases.  For  exam- 
ple, in  Exp.  15,  the  average  rate  of -^  and  P  for  the  fixation 
phase  of  the  reaction  is  4.00  and  11. 8  respectively;  for  the 
after-image  phase,  the  rate  oi R  and  P  is  3.63  and.  11.8  re- 
spectively; for  the  reaction  as  a  whole,  the  values  are  3.87  and 
II. 8.  In  any  general  discussion  of  the  results  of  these  experi- 
ments only  the  last  values  are  considered. 


ZP.   15.     Miss  JBNKIKS. 

I'- 20'' 

I'—  II'' 

R    3-30    3-6o    3.40    3.00    3.90    3.80    3.60 
P     12.0    12.6    12.0    12.0    12.0    II. 7    12.2 

4.25    3-75 
12.0    II. 7 

:  3-65 
:  11.8 

3  52 

I2-0 

4.00    3.87 
II. 8    II .8 

3  65 
11.8 

3.95     3.60     3.60    4.00 
12.0     12.0     12.0     II.4 

3.78 

II  .8 

During  reaction:  R  is  inhibited  during  fixation;  but  not  during 
after  image. 

K  falls  after  the  first  signal  at  the  beginning  of  the  reaction,  and 
rises  again  to  normal  level.    It  falls  at  the  end  of  the  reaction. 

BXP.   16.     MiSS  JENKINS. 

I"—  65" 

R    3.75    3-50    3-90    4-00    4-00 

P     12.0  11.75    12.0    12.0    12.5 

3.83 
12.0 


420  STEVBNS : 

I"— 20"  I"— 20"  I"— 29" 

3.90     4.00    :    3.2      4.2  3.75      3.90     3.66 

12.0    12.75    •  IS'O    12.0  12.0      12.0      II. 6 

3-95    3-86    3.70  3.77 

12.0    12. I    12.0  11.8 

During  reaction:  R  is  inhibited  during  fixation;  there  is  a  short 
period  of  deeper  breathing  between  fixation  period  and  after-ima^ 
the  breathing  is  inhibited  during  after-image.  V  falls  at  tlie  b^[ui- 
ning  and  the  end  of  the  reaction  with  normal  level  between .  During 
the  normal  period,  there  was  a  decided  fall  in  V  about  15  seconds 
before  reaction;  V  returned  to  the  normal  level  before  the  reaction. 
O  reported  that  she  looked  at  the  screen  and  expected  E  to   move  it. 


.  17.    Miss  Jenkins. 

I"—  58" 

R    3-50    380   3.00    3. 
P     ii.o    12.0    II. 5    12 

60    380    3.75 

t.O     II.O     II.O 

3-57 
II  .4 

I"—  22"                     I"— 21" 

I"-  34" 

360    3.75    3.40  ;  3.80    3.60 
II. 5    II. 5    12.0  :  II. 5    10.8 

390    3-75    3-75    3-75 
11.5    11.5    II. 5    II. 5 

358       3-63       370 
II. 6        11.4        II. I 

378 
II. 4 

During  reaction:  height  of  R  is  not  much  changed.  V  falls  after 
each  signal  (at  the  beginning  and  the  end  of  die  reaction^,  with 
normal  level  between.  During  the  normal,  there  was  a  noise  made 
by  a  falling  body.  This  disturbance  may  account  for  the  increase  in 
rate  of  Pin  the  middle  of  the  normal. 


Bxp.  18.    Baird. 

I"—  40" 

I/'—  33//        I''—  21" 

R    2.50    2.30    2.20    2.00 

2.50    2.30    2.25  :  2.55    2.45 

2.40 

P     10. 0    10.5  10.75  10.25 

10.2    10.5  10.75  :  10.25  10.5 

II.O 

2.25 

2.35    2.40    2.46 

10.3 

10.4    10.5    10.5 

I"—  40" 

2.00 

1.50    2.00    1.80 

10.25 

10.25    10. 0    10. 0 

1.82 
10. 1 

During  reaction:  R  is  inhibited  strongly  during  fixation;  some- 
what less  during  after-image. 

V  remains  nearly  level  throughout;  there  are  marked  respiratory 
oscillations  during  normal  and  recovery;  these  are  suppressed  almost 
entirely  during  fixation.  They  are  not  so  much  suppressed  during 
after-image. 

Bxp.  19.    Baibd. 

i"-39" 
R    2.55    2.40    2.50    2.80 
P  10.5    II.O    10.75  II.O 
2.56 

10.8 
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I''— 3/'  I"— 27"  I"— 30" 

2.25    2.40    2.30  2.60  :  2.50  2.30    2.30  2.00  2.00    1.90    1.90 

10.6    10.5    10. o  10.5  :  9.0  II. o    10.5  10. o  II. o    10.5    10.00 

2.38                 2.31                  2.27  1.93 

10.4                  10.5                  10. 1  10. 1 

During  reaction:  R  is  inhibited  strongly  daring  fixation;  some- 
what less  during  after-image.  There  are  no  changes  in  K,  as  the  ple- 
thysmograph  functioned  as  a  sphygmograph. 

Ezp.  20.    Baird. 

I"— 40"  I''— 42"                                I"— 19" 

R    2.50    2.40    2.10    2.60  2.25    2.25    2.90    2.50    2.60  :  2.30    2.50 

P  II. o    II. o    II. 5    11.75  11.25  lo-o    iO'75  10.5    10.75  •  10.25  10. o 

2.43  2.50                 2.47            2.A0 

II. 3    '  10.6                  10.5             10. 1 

1//-34- 

2.0    1.9    1.6    1.5 
10.5  10.25  9.5  10. o 

1.75 
10. o 

During  reaction:  R  is  inhibited  strongly  during  fixation;  less 
strongly  (but  still  inhibited)  during  after-ima^e.  K  nses  during  fixa- 
tion; falls  before  the  end  of  fixation;  rises  during  after-image. 

Exp.  21.    Sabinb. 

I"— 40" 
R    3-4    2.75    3.4    3.5 
P  14.5  15-75  155  14-75 

3-25 
I5-I 
I"— 40"  I''— 30"  I"— 30" 

3-30    3-40    3-45    3-25  •    3-45    2.60    3.10        2.9    3.00    3.25 
14.5    14.25  15.0    15.25  :  13.25  14.0    14.0        15.0  15.5    14.75 

3.36  3.20  3.05  3.05 

14.5  14. 1  13.7  15.0 

During  reaction:  heieht  of  R  is  irre^lar;  there  is  no  change  dur- 
ing fixation;  but  there  is  considerable  inhibition  during  first  half  of 
after-image,  although  less  during  latter  part.  V  falls  during  first 
part  of  fixation,  rising  to  normal  during  latter  part  of  fixation.  It  falls 
during  the  after-image  and  remains  low  throughout  the  rest  of  the  re- 
action. It  rises  during  recovery.  O  reports  the  most  vivid  after- 
image he  ever  saw.    He  was  surprised  and  pleased. 

Exp.  22.    Sabinb. 

I"— 34"  I"— 22" 

3.10    3.50    2.60  :    3.40    3.40    3.10 
14.2    15.0    16.5    :  14.0    14.2    13.7 

3.00  3.10  3.20 

152  14.5  13-9 

I"— 40" 
2.25    3.00    3.00 
15-5    145    14-5 
2.80 
14.8 

During  reaction:  R  is  inhibited  as  compared  with  the  height  of  R 
in  recovery.    On  the  whole,  there  is  a  fall  in  V. 


I"— 40^ 

f 

R 

I. 

.60 

2.45 

2.10 

3.00 

P 

17 

.0 

15-5 
2.28 
15-3 

14.5 

14-5 

3  30 
14.7 

Exr.  zj.    Sabine. 

I"— 53" 
R    1.50    3.00    3.00    3.00    3. so 
P     15.0  14.25    13.3    14.2    14.5 


1—30'  r'  — as"  i" — ya' 

».65    1.90    3.10:3.00    3.00    3.75  3-^5     3-»    3-3" 

15  »5  '4  75  :  13-5  >3-75     130  14-75    15-^5      U " 

».8o    3.M    3.15  3.»5 

14.8     14-1     13.4  14-6 

During  r«tcttoti:  X  is  markedly  inhibited  Avriag  after-image;  bsi 
not  dnnng  fixatioD.  F  falls  after  the  initial  and  the  final  signals  0! 
the  i«actioa. 

Bxr.  H-    Miss  Andrus. 

R    300    3-30    3  »    3.30 
P    138    15"    15-1    i4-a 
3>7 
"4-5 
I  —  195'  I"— SO" 

»-**    3  05    333  :  3«    3-45    3-»S    3*5    3-^  No 

U-»    15.*    15.5  :  15.*    14. J    15.0    14.6    15. 1  recovery 

3  10    3"    3-p 
14-9    14-8    14.8 

DnriniE  rc*ctk>Q:  X  is  not  changed  daring  fixation,  bat  it  ia  de«pa 
an>t  uore  TCgalaT  dnring  after-image.  (^  falls  at  the  bcginaiag  '"o 
end  of  fixation:  it  is  normal  between.  There  is  a  gradaal  fall  in  " 
during  the  alter.image. 

Bxr.  13.    Miss  .^Nirnrs. 

I''-  46" 
R    3.10    j-90    a. 75    3.00    3.20 
P     I5-0    15.0    14-4    14-8    14.6 
a. 99 
14-7 
>"-'7'         I*'— a9-5'  I"- 33" 

J.05    ».8i5  :  ».95    3.05    3.10  3.33    a.75    3.10 

14-4    '38  :  13  7    '4  3    14-4  13-3    '3-5    i3-8 

1.95       3.03  3.06 

14. I        14.1  13.S 

Dnrlng  reaction:  X  is  inhibited  during  fixation  and  the  fint  part  of 
after-image,  y  is  subnormal,  with  marked  depressions  after  tbe 
beginning  and  the  end  of  the  reaction. 

Bxp.  36.    Hiss  Amukus. 

!'■—  44"  I"— 14"  I"—  as" 

3«3  :  i-'S    3»    3-O0 

13.5  :  13.8    14.6    13.1 

3  "3    319    3-'5 

>3-5    >3-7    '3-9 
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I"-  45" 
3.00    2.90    3.05    3.45    2.10 
13.7     12.8    13.0    13.6     12.0 

2.90 
13  o 

Daring  reaction:  on  the  whole,  there  is  a  fall  in  V,  with  sadden 
dips  at  the  beginning  and  the  end  of  the  reaction.  R  is  inhibited 
during  fixation,  although  it  is  normal  for  after-image. 

Summary  of  Results. 

Attention  to  stimulus  and  after-image  is  characterized  by 

i.     Unequivocally  increased  rate  of -^  (8  out  of  12  cases). 

In  2  cases  R  is  less  than  normal,  but  greater  than  recovery. 

In  I  case  R  is  same  as  normal,  but  less  than  recovery. 

In  I  case  R  is  greater  than  normal,  and  less  than  recovery. 

For  the  unequivocal  increases  in  rate  of  /?,  the  fixation  rate 
is  greater  in  four  cases  and  the  after-image  greater  in  four 
cases.  In  the  two  cases  where  reaction  is  less  than  normal  but 
greater  than  recovery,  R  during  fixation  is  faster  than  during 
after-image.  In  the  two  cases  where  reaction  is  the  same  or 
greater  than  normal  but  less  than  recovery,  the  rate  of  R  for 
after-image  is  greater.  In  six  cases  each,  is  the  respiration 
rate  faster,  during  fixation  and  after-image. 

ii.    Unequivocal  increase  in  the  rate  oi  P{^  out  of  12  cases). 

In  5  cases  P\s  greater  than  recovery,  but  less  than  normal. 

In  I  case  Pis  greater  than  normal,  but  less  than  recovery. 

In  2  cases  P  is  unequivocally  less  than  either  normal  or  re- 
covery. 

In  I  case  Pis  greater  than  normal;  but  there  is  no  recovery 
in  that  experiment. 

For  the  unequivocal  increase  in  rate  of  P^  fixation  rate  is 
faster  in  two  cases.  For  the  cases  where  P  is  greater  than  re- 
covery but  less  than  normal,  the  fixation  rate  is  faster  in  three 
cases,  the  same  in  one  case,  slower  than  the  after-image  rate 
in  one  case.  For  the  one  case  of  reaction  P  less  than  recovery 
but  more  than  normal,  fixation  rate  is  greater.  For  the  two 
cases  of  unequivocal  slowing,  fixation  is  faster.  For  the  case 
where  there  is  no  recovery,  fixation  is  faster.  In  all,  fixation 
P  is  faster  than  after-image  Z'  in  9  cases,  slower  in  two  cases, 
same  in  one  case. 

iii.  Inhibited  breathing  in  nearly  every  case;  more  in  fixa- 
tion than  in  after-image. 

iv.  Lower  level  of  F' of  arm.  In  one  case  (exp.  20)  there 
is  a  rise  in  V  during  fixation.  In  most  experiments,  there  is 
a  sudden  fall  in  F'at  the  beginning  and  end  of  reaction  with 
normal  level  between. 

3.    Stimulus  :    Closely  drawn  radii  of  circle.     O  was  asked 
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to  count  the  number  of  radii.   There  were  69  drawn  in  a  circle 
about  10  cm.  in  diameter. 


Exp.  27. 

Sabink. 

I"— 40"                                       I"— 40" 

R 
P 

330    3-45    325    2.75                325    325    330    3-20 
13-5    14-75               130    13-0    ".5    12.5 

3-i8                                                      327 
14. I                                                       12.7 

i"-37" 

3.40    3.40    2.60    3.23 
135    1375  135    144 

315 
13-7 

Durinfi 
K  falls. 

;  reaction:    R  is  more  regular  and  perhaps  slightly  inhibited. 
The  respiratory  oscillation  is  suppressed. 

Exp.  28. 

Sabinb. 

I"— 40"                                                      I"— 42" 

R 
P 

3.20    3.30    3.00    3.0                  3.55    3.46    3.10    3.27 
13.0    12.5    12.5    12.25               13.75  13-25  13-0    12.7 

3-OI                                                     3-34 
12.5                                                     13.0 

1''— 40" 

3-00    3.05    3. 05    3.30 
145    1375  13-0    12.5 

3-IO 
13-3 

During  reaction:    R  is  markedly  inhibited,  more  at  first  than  after- 
wards.    V  falls  noticeably.    The  respiratory  oscillation  is  suppressed. 

Exp.  29.    Sabinb. 


i"--4o" 

I'— 42" 

R    3-IO    330    2.95    2.50 
P   II. 5    12.0    12.5    13.0 

3-6o 
12.75 

330    3-75    350 
12.5    12.3    12.7 

2.96 
12.2 

3-53 
12.6 

I''—  38" 

3.00    2.30    2.95 
13-75    13-5  12.75 

3  50 
12.8 

2-93 
13-2 

During  reaction:  y?  is  inhibited.     K is  diminished.    The  respiratory 
oscillation  is  suppressed. 

Exp.  30.    Baird. 

I''—  40"  I''—  28" 

R    2.60    2.65     2.35    2.60  2.40    2.50    2.50    2.50 

P     12.0    13.0  11.75    12.5  12.0  11.75  11-75    12. 1 

2.55  2.47 

12.3  II .9 
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I"—  50" 

2-75    2*45    2.40    2.50    2.25 
12.25    12.5    12.5    12.5    13.0 

2.47 
12.5 

During  reaction:  JR  is  inhibited.     The  plethysmograph  functioned 
as  a  sphygmograph. 

£xp.  31.    Baird. 

I"—  40"  I"—  40" 

R    2.40    2.10    2.45    2.40  2.45    2.25    2.75    2.45 

P     12.5    12.5    12.5  12.75  12.5    12.0    12.0    II. 5 

2.33  2.47 

12.5  12.0 

I"—  50" 

2.60    2.45    2.45    2.25    2.65 
12.5     12.0    12.0  12.25     12.5 

2.48 
12.5 

During  reaction:  J^  is  inhibited;   K  falls  at  first,  but  rises  gradually 
to  the  end  of  the  reaction. 

Exp.  32.    Miss  Jenkins. 

I"—  50"  I"—  40" 

R    2.80    3.05    3.15    3.50    3.45  4.00    3.90    3.90    4.25 

P     13-5  12.75     13.0    13.0  12.75  13-25  1325  13.50 

3-19  400 

130  13. 1 

I"—  40" 
4.00    3.80    3.75    3.90 
13-5  13-75    I3-0    I3-0 
3.86 
13-3 

During  reaction:  R  is  markedly  inhibited.     Kis  unchanged,  except 
for  a  slight  fall  after  the  first  signal. 


Bxp.  33.    Miss  Jbnkins. 

I"—  40" 

I"—  40" 

R    3-70    3-85    3-8o 
P     13.0    12.0    13.0 

3  58 
12.9 

3.00                 3.80    3.95    3.75    3.75 
13-75               12.75    I3-0    13-5    I3-I 

3.86 
13  0 

I"-  55" 

370 
13-75 

3-75    3-50    3-55    3-6o 
13-5    13-5    13-5    I3-0 

360 

13-4 

During  reaction:    /^  is  inhibited.     K  is  rery  slightly  diminished. 
The  respiratory  oscillation  is  markedly  suppressed. 

Journai,— 2 
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ii.  Unequivocal  slowing  of  P  (3  out  of  10  cases,  2  by  same 
O). 

Unequivocal  increase  (2  out  of  10  cases). 

In  4  cases  reaction  P  is  faster  than  normal  but  slower  than 
recovery.  In  i  case,  it  is  faster  than  recovery  but  slower  than 
normal. 

iii.  Inhibited  breathing  ( 8  out  of  10  cases) ;  deepened  breath- 
ing in  same  O  in  two  instances. 

iv.     Suppression  of  respiratory  oscillation  where  it  occurs. 

V.  Pall  in  V  {•]  out  of  10).  2  cases  unchanged;  i  case  V 
not  recorded. 

At  this  point,  it  was  suggested  that  the  experiments  should 
be  taken  as  a  part  of  the  day's  work  and  be  worked  through 
mechanically.  Two  variations  were  devised:  (i)  an  experi- 
ment in  the  performance  of  which  O  should  have  an  intrinsic 
interest,  e,  g.,  looking  for  an  illusion  in  the  radii  of  a  circle; 
and  (ii)  an  experiment  which  should  involve  the  peculiar  in- 
terests of  O;  e.  ^.y  a  question  in  philosophy  for  a  student  of 
philosophy.  The  first  variation  was  carried  out  with  the  radii 
of  a  circle  with  a  view  to  detecting  an  illusion  in  the  lines;  and 
also  with  the  after-image  stimulus  with  a  view  to  marking  the 
periodicity  of  the  after-image. 

4.  Stimulus:  Suggested  Illusion  in  the  Radii  of  a  Circle.  O 
was  asked  to  discover  the  illusion. 

Bxp.  31.    Baird. 

I"— 48"  I"— 48' 

R    2.35    2.00    2.10    2.10    2.20  2.30    2.45    2.15    2.60    2.50 

P   II .0    II. o    II. o    II. o    10.9         10.5    10.6    II .0    II. o    10.3 

2.13  2.40 

10.9  10.6 

i"-35" 
1.50    2.25    2.40    2.40 
II. o    10.4    10.5    19.5 

10.6 

During  reaction:  R  it  markedly  inhibited.  The  respiratory  oscil- 
lation is  suppressed.  There  is  no  K  change,  since  the  plethysmograph 
functioned  as  a  sphygmog^ph. 

Exp.  38.    Baird. 

I"— 30"  i»— 26" 

R    2.85    2.50    2.75  2.50    2.50    2.16 

P  II. 5    ii.o    II. 5  11.4    10.7    ii.o 

2.70  2.38 

II  .3  II.O 
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I"—  68" 

2-75    2.75    2.30    2.50    2.30    2.10    2.30 
II. 7    II. 5    11.4    10.9    II. 4    II. 2    II. 2 

2.42 

"•3 
During  reaction:  R  is  markedly  inhibited.    The  respiratory  oscilla- 
tion is  suppressed.    The  plethysmograph  functionedT  as  a  sphygmo- 
graph. 

Bzp.  39.    Baird. 

I"—  37"  I"—  22" 

R    2.30    2.10    2.50    2.57  2.60    2.50    2.41 

P     ii.o    II. 6    II. 5    10.7  12.0    II. 5    11.6 

2.36  2.50 

II. 2  II. 7 

I"—  65" 

2.85    2.45    2.50    2.45    2.20    2.30    2.50 
12.0    II.O    II. 3    II.O    II.O    10.8    10.6 

2.46 
II. I 

During  reaction:  R  is  greatly  inhibited.  The  plethysmogrmph 
functioned  as  a  sphygmograph. 

Bxp.  40.    Sabine. 

i"—  40"  I"—  32" 

R    3.10    2.80    3.40    2.60  3.50    3.20    3.41 

P     14-^    15-0  15.25  14.75    13.6    13.7 

310  3.37 

14.9  13-9 

I"—  50" 

3.60    3.55    2.80    3.60    3.10 
14.5    14.5  15.25    15.0  15.25 

3-35 
14.9 

During  reaction;  R  is  slightly  inhibited  toward  the  end.  There  is 
no  change  in  V  except  a  very  slight  fall  after  the  initial  and  final 
signals.  O  reported  that  he  thought  of  the  illusion  during  the  nor- 
mal. Notice  the  inhibited  breathing  and  suppressed  respiratory 
oscillations  during  the  last  20"  of  the  normal.  The  rates  of  K  and  P 
are  slowed  and  Quickened  respectively.  This  change,  however,  is 
opposed  to  that  of  the  reaction. 


Exp.  41. 

Sabinb. 

I"—  40" 

I"—  42" 

R 

2.90    3.00    3.05    3.05 

350    320    3.05    3.37 

P 

14.0    14.5 

14.0  14.25  13.75    U-i 

3-00 

3  28 

14.2 

14.0 

I"-  55" 

3.50    2.10    3.05    2.25 

2.35    4.00 

14.2    15.2    15.0    15.0 

15.5    14.0 

2.87 

14.8 
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Dnrine  reaction:  R  it  markedly  inhibited  (after  three  initial  normal 
respirationt).  The  respiratory  oscillation  is  suppressed.  V  remains 
constant. 


Exp.  i 

♦2. 

Miss  Jenkins. 

I"-  34" 

I"- 

-44.5" 

R 

.3- 

00 

2.45    305 

2.75 

3  50 

4.00 

3-95 

370 

4-' 

00 

P 

12 

•5 

12.0    12.0 

2.81 
12.2 

12-5 

12.5 

13 -5 

13  0 

3.83 
12.8 

12.5 

12 

•5 

I"- 49-5" 

370 

360 

390    380    3-41 

12.0 

12.5 

12.0    12. 

.0    12. 

3 

3.68 

12. 1 

During  reaction:  R  is  somewhat  inhibited,  f^  is  constant  except 
for  a  slight  fall  after  the  signals  at  the  beginning  and  end  of  the  re- 
action. O  reports  that  dnrin^  recovery  she  tried  to  imagine  what  the 
illusion  was;  she  was,  theremre,  attentive.  This  fact  may  account 
for  the  fast  rate  of  R  in  recovery. 

Bxp.  43.    Miss  Jbnkins. 

[A  control  record  was  taken  between  ezps.  42  and  43  to  discover 
whether  O  was  reacting  normally.  The  slow  normal  rate  of  ^  in  ezp. 
42  was  unusual.  The  results  show  that  normal  R  in  ezp.  42  is  too 
slow — 2.81  against  3.39  in  the  control  record.  The  rate  of  pulse  is 
practically  the  same — 12.2  against  12. i  in  the  control.] 


I 

"—  40'' 

1-39" 

R 
P 

370 
12.5 

390    320 
12.7    12.0 

3  30 
"•5 

365    385    390 
11.25  12.25    12.5 

3- 
11 

61 
•9 

3-47 
12. 1 

I"— 

58" 

3-75 
11.97 

3  90 
II. 6 

3  50    3  60 
12.0    12.0 

330    3-75 
12.3    13-5 

3  50 

II. 8 

370 
11.94 

During  reaction:  R  is  slightly  inhibited  at  first  and  afterwards  be- 
comes normal.    There  are  no  k  changes. 

Summary  0/  Results, 

Attention  to  radii  of  circle  with  intrinsic  interest  is  charac- 
terized by: 

i.  Unequivocally  increased  rate  oi  R  {6  out  of  7  cases).  In 
I  case  R  is  unequivocally  slowed. 

ii.  Unequivocally  decreased  rate  of  P  (3  out  of  7  cases). 
Unequivocally  increased  rate  of  P  (2  out  of  7  cases).  In  2 
instances,  the  rate  of  P  of  reaction  is  less  than  normal,  and  in 
I  case  the  same  as  that  of  recovery :  in  the  other  case,  more 
than  rate  of  recovery. 

iii.  Inhibited  breathing  in  every  case;  but  usually  not 
marked. 
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iv.     Fall  in  volume  only  after  signals. 

5.  The  fixation  and  after-image  experiments  were  rqpio- 
diKed  with  intrinsic  interest.  O  was  required  to  mark  the 
periodicity  of  the  after-image. 

Exp.  44.    Sabike. 


I"—  40" 

R    2.95    3.93    305 
P     12.5    12.5    12.5 

340 
12.0 

3" 
"3 

I"—  ,\V'               I"—  47" 

I"—  lO'' 

3-35    325    3-33  :  3-25    3io    2.95 
12.0  12.25    12 .3  :  12.75  12.0    13.0 

3-00 
13-0 

2.95 
12.5 

3-P5 
12.5 

331    317    303 
12. I     12.4    12.6 

3-P5 
12.5 

Daring  reaction:  R  is  not  inhibited  during  fixation;  bat  is  mark- 
edly inhibited  during  after-image.  There  is  a  fall  in  V  after  each 
signal. 

£xp.  45.    SABnni. 

I"— 40"  I"— 20"  I"— 21" 

R    3Q5    330    2.95    2.95  3.45    3.22  :    3.40    2.95 

P  12.0    12.0    12.0    IX. 75  12.0    12.0    :  12.0    11.75 

308  3.33       3.25       3.17 

11.93  12.0       IX -93      XI. 87 

i»-52" 

3-45    3a>    325    330    285 
12.75  14.0    13.0    12.5    II  .8 

317 
12.8 

During  reaction:  in  fixation  the  height  of  /?  is  not  much  changed; 
during  after-image  R  is  markedly  inhibited.  V  is  slightly  less  dur- 
ing reaction. 

Bxp.  46.    Sabinb 

I"— 38"  I"— 20"  I '—19" 

R    3-75    3-45    3-55    3-75  3-5o    3-4o  :    325    338 

P  12.75  12.0    12.25  13-4  12.0    13.75  "'  11-75  121 

362  3.45       3-37       329 

12.6  12.4        12. 1        11.9 

I"— 48" 

3.Q5    3-30    3-50    3-20    3.00 
12.0    12.25  12.0    12.0    II .5 

3-21 

II  .9 

During  reaction:  in  fixation  R  is  normal;  but  inhibited  during 
after-image — more  at  the  beginning  than  at  the  end.  V  falls  sharply 
after  the  first  and  last  signals;  it  is  lower  during  after-image  than  dur- 
ing fixation  phase.  There  is  a  sharp  rise  in  K  in  the  middle  of  fixa- 
tion. 
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Bxp.  47.    Miss  Jenkins. 

I"— 41''  i"— 21"  I"— 23" 

R    2.90    3.25    3.30    3.63  3.70    4.00  :    4.00    4.00    3.75 

P  11.75  12.25  12.25  13. I  13.25  12.25  •  12*25  12.6    12.2 

327  385         3-8i  3-91 

12.3  12.75        12.54        12.34 

i"-4o" 

4.50    4.00    3.90    3.60 
12.25  12.25  12.3    12.0 
4.00 
12.2 

Daring  reaction:  R  is  normal  for  fixation;  bnt  is  inhibited  for  after- 
image. There  are  no  K  changes  in  this  and  the  three  following  ex- 
periments becanse  the  plethysmograph  functioned  as  a  sphygmograph. 
Respiratory  oscillations  are  suppressed  thronghont  reaction,  bnt  more 
dnring  after-image  than  dnring  fixation. 

Bxp.  48.    Miss  Jenkins. 

I'— 41"  I"— 22''          I"— 22" 

R    3-6o    3.25    3.85  4.36             4.00    3.81  :  3.80    3.90 

P  12.8    12.25  12.75  12.9             12.0    12.0    :  12.0    12.0 

3  76  3.90       3  87       385 

12.6  12.0       12.0       12.0 

I"— 46" 

4.00      3.95    3.95    3.30    4.00 
12. 1      12.75  13.0    12.75  12.5 

3.84 
12.6 

Daring  reaction:  R  is  somewhat  inhibited  daring  whole  of  reac- 
tion; bat  more  dnring  after-image  than  fixation.  The  respiratory  os- 
cillation is  slightly  suppressed. 

Exp.  49.    Bajrd. 

I"—  37" 
R    2.55    2.50    2.50    2.78 
P     12.5    12.5  12.75     12.5 

2.58 
12.56 

I"—  30"  I'— 29"  I"— 30" 

2.25    2.50    2.50  :  2.60    2.50    2.22  1.85    2.25    2.55 

12.55  12.56  12.55  :  12.55  12.0    II. 4  12.0    II. 4    II. 2 

2.41    2.42    2.44  2.21 

12.57  12.21  11.85  11-53 

Daring  reaction:  the  result  of  this  curve  is  inconclusive,  as  the 
rates  show  a  gradual  falling-o£F  throughout  the  experiment.  There  is 
no  apparent  change  in  depth  of  breathing. 

Bxp.  50.    Baird. 

I"— 37"  I"—  20"       i»— 18" 

R    2.20    2.60    2.40    2.43  2.55    3.00  :  2.75    2.50 

P     12.5  12.75    12.6    12.5  13.0    12.6  :  12.0  11.25 

2.40  2.77    2.70    2.60 

12.5  12.8    12.2    11.6 
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I''- 55" 
2.75    2.00    2.00    2.25    2.40 
II.8    II. 8    II. 6    II. 8    II. 6 

2.28 
11.7 

Daring  reaction:  /?  is  inhibited  thronghont;  but  mucli  more  during 
after-image  than  fixation. 

Summary  of  Results. 

Attention  to  fixation  and  after-image,  with  intrinsic  interest, 
is  characterized  by: 

i.    Unequivocally  increased  rate  of  R  (4  out  of  7  cases) .    In 

1  case  R  is  slower  than  normal  but  greater  than  recovery.    In 

2  cases  greater  than  normal  but  less  than  recovery.  In  5  oot 
of  7  cases,  the  fixation  rate  is  greater  than  the  after-image  rate; 
in  2  out  of  7,  slower  (only  slightly). 

ii.  Unequivocally  increased  rate  of  Z'  (i  out  of  7  cases). 
Unequivocally  decreased  rate  of  -P  in  i  out  of  7  cases.  In  i 
case  P  is  unchanged.  In  2  out  of  7  cases  P  is  £Eister  than  nor- 
mal, but  less  than  recovery.  In  2  out  of  7  cases  /^  is  slower 
than  normal,  but  faster  than  recovery.  The  pulse  changes  in 
rate  with  respect  to  normal  and  recovery  are  incx)ncltisive-  But 
with  reference  to  the  fixation  and  after-image  rates  of  P,  the 
fixation  rate  is  faster  than  the  after-image  rate  in  5  ont  of  7 
cases,  one  case  unchanged,  one  case  slower. 

iii.  Inhibited  breathing.  There  is  more  inhibition  during 
after-image  than  during  fixation  (6  out  of  7  cases),  i  case  is 
unchanged. 

iv.     Very  slight  fall  in  Fl 

These  results,  compared  with  the  results  without  intrinsic 
interest,  yield  the  following  points  of  agreement  and  disagree- 
ment. 

They  agree  in 

i.  Increased  rate  of  R  and  the  division  of  increase  (6  cases 
each)  between  fixation  and  after-image  phases. 

ii.  Inconclusive  reaction  of  P;  but  rate  of  P  in  fixation  is 
greater  than  the  after-image. 

iii.     Inhibited  R. 

iv.    Slight  fall  in  arm  volume. 

They  difier  in  that 

i.  Without  intrinsic  interest,  R  is  inhibited  more  in  fixation; 
while  with  intrinsic  interest,  the  after-image  phase  is  the  more 
inhibited. 

ii.  With  intrinsic  interest,  R  is  increased  more  in  fixation 
than  during  after-image. 

6.     Stimulus:  Questions  in  Philosophy. 

The  following  six  experiments  were  made  with  a  view  to 
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comparing  the  ph^'siological  reactions  of  attention  with  natural 
interest  with  the  attentional  reactions  in  which  other  interests 
are  involved.     (See  above,  Exp.  37.) 

Bxp.  51.    Sabinb. 

Qnefltion:  Arrange  in  order  of  birth  a  list  of  six  philosophers  (Leib- 
nitz, Spinoza,  Locke,  Hume,  Kant,  Descartes).  O  was  required  to 
signal  when  the  question  was  satisfactorily  answered. 

I"— 40"  I"— 41" 

R    3-75    325    3-35    2.65  3.10    3.60    3.20    2.90 

P     13.0  13.25    13. I     12.5  12.0  12.25    12.5    12.7 

3-25  3  20 

12.96  12.37 

I"—  48" 
3.05    3.05    2.75      3.5    3.25 

13  o    13.75  13 -4 

3-12 
13  o 

During  reaction:  R  is  inhibited  more  during  the  middle  of  reaction 
than  at  the  beginning  or  end.  The  plethysmograph  functioned  as  a 
sphygmograph  during  this  and  the  next  three  experiments.  O  reports 
that  he  had  expected  an  easy  question;  he  was  surprised  by  the  names, 
and  at  first  somewhat  confused.  Attention  became  more  intense 
toward  the  end  of  the  reaction.  During  the  recovery  he  thought  of 
the  series  again. 

Exp.  52.    Sabimk. 
Question:  The  relation  of  mind  to  body  in  Descartes'  system. 

I'— 40"  I"— 44" 

R    3.40    3.20    2.70    2.60  3.05    3.25    3.05    3.40    3.00 

P   11.75  11.25  12.25     12.5  12.75     12.6    12.0    12. 1     II. 7 

2.97  315 

II. 9  12.23 

I"—  48" 

3.60    3.40    3.25    3.25    3.37 
12.6    12.3    12. I     12. I    

3-37 
12.27 

During  reaction:  R  is  inhibited.  O  reports  curiosity  as  to  what  the 
question  would  be.  He  had  difficulty  in  thinking  himself  into  Des- 
cartes' system.  He  attended  to  the  question  in  an  indistinct  sort 
of  way  during  the  recovery. 

Exp.  53.    Miss  Jbnkins. 
Question:  Same  as  in  last  experiment. 

I"—  46''  I"—  39" 

R    325    3.05    340  3-55    400  4.50    425    3.75    438 

P   13.75  14.75    135  13-5    12.9  13.2    13.3    12.9     13.1 

3-45  4-22 

136  131 
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I"—  27" 

405    4-00    3.50 
13.0    13.4    12.8 

13  o 
Daring  reaction:  R  is  inhibited. 

Bxp.  54.    Miss  Jsnkims. 
Question:  Malthus'  doctrine  of  population  and  food  supply. 

I"— 37"  I"— 37" 

R    4.00    3.90    3.25    2.14  3.90    4.00    3.75    3.57 

P  13-5     13-5    I4-0  13.1     13.0    13.1     12.8 

3'32  3-8o 

136  13.0 

I"— 50" 

3.75    2-95    3.00    3.05    310 
13.2    13.6    12.5    12.5    12.6 

3-17 
12.8 

During  reaction:    R  is  inhibited,  but  more  daring  the  first  half  than 
in  the  last.    The  inhibition  continues  for  14''  in  the  recovery. 

Bxp.  55.    Baird. 
Question:    Arrange  names  of  philosophers,  as  in  Bxp.  51. 

i"-55" 
R    2.80    2.60    2.20    2.75    2.70    2.80 
P   11.9    11.4    11.4    11.7    11.5    11.8 

2.64 
11.6 

I"— 58" 

2.95     2.70     2.30      2.55     2.50     2.70 
II.6      II.5      II.4      II.O     II. I 

2.61 

II.3 

Daring  reaction:    R  is  decidedly  inhibited.     V  sinks  greatly.     O 
reports  that  the  question  was  easy. 

Bxp.  56.    Baird. 

Question:    Relation  of  mind  to  body  in  Descartes'  philosophy. 

I"— 36"  I"— 38" 

R    3.00    2.50    2.45    ^.60  3.00    2.50    2.75    2.50 

P    II.9     II.5      II.9     X2.0  II.9      II.7      II.2      II.2 

2.63  2.68 

II.8  11.5 

i"-55" 
2.90    2.45    2.40    2.10    2.50    3.00 

II.3      II. I      10.5      10.8      10.6      II.O 

2.59 

10.9 
During  reaction:    R  is  inhibited  and  V  falls  very  decidedly.     O 


I"— 2 

0" 

2.50     2 
II.7      II 

.90 

•7 

2.70 
II.7 
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ports  that  there  was  a  slight  nn pleasantness  dnring  recovery,  since  he 
conld  not  get  his  mind  on  the  subject. 

Summary  of  Results. 

Attention  with  natural  interest  is  characterized  by: 

i.     Unequivocally  increased  rate  of  R  (4  out  of  6  cases). 

In  I  case  rate  of  reaction  R  is  less  than  normal  and  greater 
than  recovery.  In  i  case  rate  of  R  is  greater  than  normal  and 
less  than  recovery.     Both  reactions  are  from  the  same  O. 

ii.     Unequivocally  faster  P  {i  out  of  6  cases). 

Unequivocally  slower  P  {i  out  of  6  cases). 

In  I  case  P  is  faster  than  normal,  and  less  than  recovery. 

In  3  cases  P  is  greater  than  recovery,  and  less  than  normal. 

iii.     Inhibited  breathing  in  every  case. 

iv.  Fall  in  F'in  each  of  the  two  cases  in  which  the  plethys- 
mograph  functions  properly. 

//.     Aiteniion  to  Auditory  Stimuli. 

I.  Stimulus:  Difference  tone.  Attention  was  directed  to 
a  difference  tone  produced  by  Quincke's  tubes,  g^-b^.  The  tone 
was  very  prominent.  O  signalled  when  the  difference  tone  was 
heard. 

Ezp.  57.    Gai«i<oway. 

I"— 53"  I"— 17" 

R    3«2o    3.30    3.00    3.30    3.25    3.33  2.95    3.28 

P  14.3    14.2    14.0    14.0  14.0    15.0 

3.26  3.11 

14. 1  14.5 

I"— 60" 

3-70    3-75    3-55    3-75    3-75    3-40 
14.5    14.7    13.5    14.0    13.5    14.0 

3.65 
Z4.0 

During  reaction:  R  is  not  mach  inhibited.  V  first  rises  slightly, 
then  falls  decidedly.  O  reports  a  feeling  of  strain  and  a  tendency  to 
hold  the  breath. 

Bxp.  58.    Sabine. 


I"— 25" 

i"~7.5 

R    3.70    3.25    3.80 
P  15.8    16.2    15.6 

4.00 
15.6 

3.58 
15.8 

4.00 
15.6 

I"— 70.5" 

3.80    3.70    3.50    4.00    3.90 
15.8    16.6    14.8    15.0    15.9 

3.68 
15.6 

3-75    3-30 
16. I    15.2 

436 
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Daring  reaction:  R  is  greatly  inhibited,  bnt  the  respiratory  oscil- 
lation is  not  much  suppressed.  V  falls,  reaching  a  minimntn  after  tltt 
end  of  the  reaction;  and  then  retnrns  rather  slowly  to  normal. 


Exp.  59.    Miss  Jenkins. 

i'-36' 

I'S' 

I'— 29* 

R    3.55    3.80  .4.75    4.91 

4.83 

4.50    4.55    4.20 

P            15.3    15.5    15.0 

14.8 

14.8    15.2    14.3 

4.25 

4.83 

4.41 

15.2 

14.8 

14.7 

Dnring  reaction:    ^  is  slightly  inhibited.     F tends  to  fall;  it  reaches 

a  minimum  after  the  reaction. 

Bxp.  60.    Baird. 

I'— 40' 

i'— 10.5' 

R    2.30    2.40    2.20    2.75 

2.85    2.38 

P   15.4    14.7    15.2    15.4 

14.4    14.6 

2.41 

2.85 

15.1 

14.4 

i'-4i.5' 

I '-9' 

I'— 20' 

2.55    2.96    2.68 

2.00 

2.20    2.10 

14.7    14.6    14.9 

15.0 

13.9    13.8 

2.64 

2.00 

2.15 

14.7 

15.0 

13.8 

Daring  reaction:    R  is  inhibited. 

V  falls  in 

both  reactions,  and  at- 

tains  a  minimum  after  the  reaction. 

Ezp.  61.    Baird. 

If— 3<yr              x'-6' 

i'-37' 

i'-7.5'  i'-S.5' 

R    2.85    2.35    2.45        2.25        2.00 

2.45    2.50 

2.64       2.53       2.52 

P   10.9    ii.o    11.4        ii.o       ii.o    10.9    10.5 

10.5        11.3       10.5 

2.55                  2.25 

2.39 

2.53       2.52 

II. I                          II.O 

10.7 

1 1. 3       10.5 

During  reaction:    R  very  slightly 

inhibited. 

There  is  no  apprecis- 

ble  change  in  V,    O  reports  low  degree  of  attention. 

Exp.  62.    Gai^x^oway. 

i'-39' 

I"— 14'' 

I'— 20^ 

R    3.75    3-25    3.75    3.83 
P  15.6    13.7    14.8    14.0 

3.60    4.00           4.40    4.05 

14.2    14.7 

14.4    14.5 

3.64 

3.80 

4.22 

14.5 

14.45 

14.45 

Dnring  reaction:  R  is  sliehtly  inhibited  at  the  end  of  the  reaction. 
There  is  no  definite  change  m  K  O  reports  that  he  was  confused  be- 
cause one  of  the  pipes  at  first  failed  to  sound.  He  was  not  comforta- 
ble because  the  room  was  too  cold. 

Summary  of  Results. 

Attention  to  difference  tone  is  characterized  by: 
i.     Unequivocal  increase  in  rate  of  R  (4  out  of  8  cases). 
Unequivocal  decrease  in  rate  of  R.     3  out  of  8  cases. 
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In  I  case  the  rate  of  R  is  faster  than  recovery,  but  less  than 
that  of  normal. 

ii.  Unequivocal  increase  in  rate  of  P  (3  out  of  8  cases). 
Unequivocal  decrease  in  rate  of  P  (1  out  of  8  cases).  In  2 
cases  the  rate  of  Pis  fester  than  recovery,  but  less  than  nor- 
mal. In  2  cases  the  rate  of  /'is  the  same  as  recovery,  but  less 
than  normal. 

iii.  Inhibited  respiration  in  every  case,  although  in  some 
cases  only  slightly. 

iv.  Fall  in  (^  in  5  out  of  8  cases.  In  2  cases  V  is  tmchanged; 
in  one  case  it  rises,  &lls,  and  rises  again. 

It  may  be  questioned  whether  it  was  advisable  to  attempt 
two  reactions  during  the  same  experiment,  as  was  done  in  Bxps. 
61  and  62.  The  second  reaction  in  both  experiments  has 
changes  opposite  to  those  of  the  first  reaction.  However,  there 
is  precedent  for  the  procedure  in  Zoneff  and  Meumat](h's  work. 

2.  Stimulus:  Watch-tick  receding  and  coming  in.  O  sig- 
nalled when  the  watch  ceased  to  be  audible  and  when  it  again 
became  audible. 

*Bxp.  63.    Gai^loway. 

I"— 45"  I"— 12" 

R    3.60    2.90      3.10    3.10    3.00  2.45 

P   14. 1      14.2     14.9    14.4  15.0 

3-04  2.45 

14. 1  15.0 

I"— 73" 
3-75    360    3.50    3.65    3.75    3.40    2.75    3.00 
15.5    14*5    14*9    14*7    14*2    14.2    13.6    14.0 

3.42 
14.4 

Daring  reaction:  R  is  p^reatly  inhibited;  indeed  almost  suppressed. 
y  falls  greatly  at  the  beginning  of  the  reaction,  and  remains  low  for 
25  after  the  reaction. 

Exp.  64.    Sabinb. 

i"— 40"  I"— 15" 

R    4.00    3.45    3.25    3.90  4.10    3-8o    4.00 

P   15.1     14.7    15.2    15.9  15.0    i6.2    15.6 

3.65  396 

15.2  15-0 

I"— 72" 

4.30    4.00    3.90    3.90    4.00    3.30    3.75 
i6.6    15.9    15.2    15.0    15.5    14.6     

3.88 

15.4 

Dnring  reaction:  R  is  greatly  inhibited;  in  fact,  almost  completely 
snppresMd.     V  falls  moderately  and  soon  rises  to  normal. 
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Exp.  65.    Baird. 

I"— 40"  I  "—41" 

R    2.90    2.65    2.20    2.85  2.65    2.75    2.55     2.50 

P  12.6    12.6    12.0    12.1  11.9    12.5    12.3     12.5 

2.65  2.61 

"4  12.3 

i"-48" 

2.50    2.65    2.55    2.60    2.43 
12.5    12.0    12.0    11.9    11.6 

2-54 
12.0 

During  reaction:    R  is  greatly  inhibited.     V  falls  decidedly. 

Bxp.  66.    Baird. 

I"— 40"  I"— 36.5" 

R      2.70    2.20    2.75    2.75  3.00    2.75    2.50     2.23 

P 12.7    13.2    12.4  ii.S    II.8    11.9     11.2 

2.60  2.62 

12.7  11.6 

2.71    2.35    2.20    2.10    2.25    2.50 
12.0    12.1    XI.4    11.4    II.S    II.S 

2.35 
11.7 

During  reaction:  R  is  markedly  inhibited,  although  more  at  the 
beginning  than  at  the  end.  The  respiratory  oscillation  ia  suppressed. 
K  falls  su>wly,  and  reaches  a  minimum  after  the  end  of  the  reaction. 

Bzp.  67.    Gai,i<oway. 

I"— 37"  l'— 12' 

R    2.90    2.55  2.60    2.85  3.70    3.50    2.50 

P   15.7    16.6  16.3    16.7  15.2    16.0    14.5 

2.72  3.23 

16.3  15.2 

I"— 82' 

3.65    3-25    3-20    3-25    2.75    3.00    2.75    2.66 
10.5    16.5    16.2    16.2    15.6    16.0    15.7    15.3 

5.06 
16.0 

During  reaction:    R  is  greatly  inhibited.     V  falls  sharply,  reaching 
a  minimum  at  the  middle  of  the  reaction. 

Bxp.  6S.    Sabiub. 

i»— 4S»  I"— 28" 

R    2.90    3.05    3.60    3.40    3.75  3.75    3.25    3.50 

P  13.7    13.2    13.4    13.7    14.1  12.9    11.3    ii.o 

3-34  350 

i3«6  11.7 
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3.25     3.20    3.10    3.00    3.40 
13.7    13.6    12.6    12.5     12.4 

3.19 
12.9 

Darinff  reaction:  R  is  decidedly  inhibited.  V  falls  very  slightly 
daring  the  first  half  of  the  reaction,  rising  darino;  the  second  half. 
The  reaction  is  followed  by  several  very  deep  R  ;  k  falls  at  this  place. 

Bxp.  69.    Miss  Jbnkins. 

1*^34'/  i"— 18'  I"— 50" 

R    4.20    4.80    5.25         5.65    5.00         5.35    5.30    5.00    5.25    5.05 
P   13.0    13.8    15.7         13.9    13.2         15.0    14.4    13.6 

4.75  5.32  5.19 

14.1  135  14.3 

Dnring  reaction:  R  is  inhibited  progressively^  as  the  watch  moved 
ont,  reaching  a  minimnm  at  the  limen.  V,  which  had  been  low  dnr- 
ing the  normal,  rises  markedly. 

Summary  of  Results. 

Attention  to  watch-tick  receding  and  coming  in  is  charac- 
terized by: 

i.  Unequivocally  increased  rate  of  ^  (5  out  of  7  cases). 
Unequivocally  decreased  rate  oi R  {i  out  of  7  cases). 

In  I  out  of  4  cases  R  is  greater  than  recovery  but  less  than 
normal. 

ii.  Unequivocally  decreased  rate  of  P  (4  out  of  7  cases). 
Unequivocally  increased  rate  of  P  (2  out  of  7  cases). 

In  I  case  Pis  less  than  normal  but  more  than  recovery. 

iii.    Very  great  inhibition  of  R, 

iv.  Very  marked  fall  in  V^  in  6  out  of  7  cases;  in  one  case, 
Exp.  69,  there  is  a  rise  in  V, 

3.  Stimulus :  Watch-tick  coming  in  and  receding.  O  sig- 
nalled when  the  watch  became  audible  and  when  it  ceased  to 
be  audible. 


Kxp.  70.    Sabimb. 

i'-35" 

I"— 22* 

R    4.00    3.60    3.40    3.80 
P  14.9    14.8    15.5    15.4 

3.20     3.20     3.80 
14.2      13.4     13.4 

3-70 
15.1 

3.42 
13.6 

3-50 

13.6 


i^-68» 

4.00    4.00    4.10    3.90    3.55    3.90    3.43 
14.7    15. 1     14.8    14.9    14.2    13.8    13.8 

3.84 
14.4 

Dnring  reaction:    R  is  almost  completely  suppressed.    There  is  a 
slight  deepening  in  R  at  the  moment  when  the  sound  is  distinctly 
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andible,  between  the  coming  in  and  the  going  out  of  the  stimnlns.  V 
falls  gradually,  reaching  a  minimum  about  the  middle  of  the  reactioB; 
it  begins  to  return  to  the  normal  before  the  end  of  the  reaction. 

Exp.  71. 


Baiud. 

i"-64.5' 

R    2.55    2.35    2.30    2.30 
P  12.8    12.5    12.6    12.5 

2.45    2.40    2.00 
12.6    12.4    12.6 

2.30 
12.5 

i'-37.5'' 

I''— 22^^ 

2.10    2.50    2.50    1.46 
12.5    12.3    12.5    11.7 

2.00     1. 91 
II. 2      II.6 

2.14 
12.2 

1-95 
11.4 

During  reaction:  /^  is  strongly  inhibited,  y  is  ereatly  diminitbed, 
attaining  a  minimum  after  the  end  of  the  reactu>n.  Note  that  tbe 
rates  of  J^  in  the  reaction  are  least  at  the  beginning  and  end,  where 
the  attention  to  the  stimulus  must  have  been  greatest,  because  the 
stimulus  at  those  points  was  weakest. 

Exp.  72.    Gai^loway. 


I"— 20'' 

I''— iS'' 

I''— 14'' 

R    3-25    3  20 
P   16.4    16. 1 

3.;»5    3-31 
14.9    15.9 

3-15    300 
16.5    16.2 

3.22 
16.2 

3.28 
15.1 

307 
16.3 

During  reaction:  ^  is  almost  completely  suppressed;  K  falls  pr^ 
cipitately.  (G.*s  reactions  on  this  day  were  not  good,  as  it  was  <uffi- 
cult  to  obtain  a  quiescent  normal.) 

Exp.  73.    Sabine. 

I"— 55"  I''— 19'' 

R    3-30    3.35    3.35    3.30    3-20    3.60  3.70    3.30    3.50 

P  13.9    13.4    13.3    13.4    12.9    13.2  13.4    12.6    11.7 

336  3.16 

13.3  12.5 

i"-53" 
3-35    3.00    3.10    3.50    3.12 
13.3     14.5    13.6     12.7     12.2 

3.21 
13.2 

During  reaction:  jR  is  markedly  inhibited  both  durin||r  the  coming 
in  and  the  going  out  of  the  watch,  with  a  deep  inspiration  between. 
Kis  slightly  less. 


Exp.    74.    Miss  Jbnkins. 

l"-25'' 

I''— 16'' 

I"— 40" 

R    5.35    5.20    5.50 
P  14.0 

4.95    4.65 
13.6    13- 1 

5.40    5.70    5.00 
14.0     

5.35 
14.0 

4.77 
13.3 

5.27 
14.0 

5.00 
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During  reaction:  R  is  nniformly  inhibited.  V,  which  had  been 
low  before  the  reaction,  rises  during  the  reaction;  it  falls  again  after 
the  reaction. 

Summary  of  Restdis. 

Attention  to  watch-tick  coming  in  and  going  out  is  charac- 
terized by: 

i.  Unequivocally  increased  rate  of  ^  (i  out  of  5  cases). 
Unequivocally  decreased  rate  of  ^  (3  out  of  5  cases). 

In  I  case  R  is  slower  than  normal,  but  faster  than  recovery. 

ii.  Unequivocally  increased  rate  of  P  in  no  case.  Unequi- 
vocally decreased  rate  of  P  (4  cases  out  of  5). 

In  I  case  P  is  slower  than  normal,  but  faster  than  recovery. 

iii.     Inhibited  R  in  every  case. 

iv.  Diminished  V  in  every  case  but  one,  which  gave  a  rise. 
Compared  with  the  results  of  Exps.  63-70,  there  is  one  diflFer- 
ence,  viz, ,  that  the  rate  of  R  is  increased  in  the  former  experi- 
ments, but  is  decreased  in  these. 

4.  Stimulus:  Fork  Cof  256  vibs.  O  was  required  to  mark 
the  moment  at  which  the  tone  ceased  to  be  audible. 


BXP.  75.      Miss  JBNKINS. 

i''~3r 

!"-«''                        I"— 42.5'' 

R    4.20    4.90    4.60    5. 

p    15.0    I5.I    15. 

.00 

.6 

4.7                4.20     5.00     5.40 
15.0             15.0  16.0     lO.O 

4.67 
15.2 

4.7                    502 
15.0                     15.6 

I  "-8" 

i'-36.5" 

5.00 

4.? 

5    4.20    4.35    4.10 

4.80 


14.3   14.1    13.7    15.2 

5.00  4.35 
14.4 

During  reaction:  R  is  inhibited  for  both  reactions.  V  falls  for  the 
first  reaction,  attaining  a  maximum  after  the  second  signal.  The  sty- 
lus of  the  plethysmograph  did  not  write  during  the  second  reaction. 

Exp.  76.    Baird. 

R    2.80    2.85    2.65    2.60    3.00  2.33  2.60    2.65    2.60 

P   13-5     13-5     '3-6    13-4    I4-0  12.9  13.0    13.0    13.0 
2.78                                    2.33  2.61 

13-4  12.9  13.0 

I''-I4"  I"— 34'' 

2.50    2.25  2.50    2.50    2.40 

12.6    12.25  12.6    12.5     12.5 

2.37  2.46 

12.4  12.5 

During  reaction:  R  is  inhibited  for  both  reactions.  V  falls  sharply 
in  both  cases,  and  also  after  the  second  signal,  which  marked  the 
close  of  the  reaction. 

JOURNAI,— 3 
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Exp.  77.    Gaw^oway. 

R    4.30    4.10    4.00    4.00  4.00    3.33  4.43    4-50    4.10 

P  Z5.5    16.2    16.4    16.4  16.6    16.1  16.8    17.0    16.7 

4-IO  3.66  4.35 

16.1  16.3  16.8 

Dnring  reaction:  R  is  not  inhibited  at  first;  but  becomes  increas- 
ingly inhibited.     V  is  not  much  changed;  but  tends  to  increase. 

Ezp.  78.    Sabine. 

I''— 40"  i"— 15" 

R    3-75    3-6o    3.65    3.95  3.90    4.00    3.50 

P    17.0    17.0    17.5  16.6    16.0    15.0 

3-73  380 

17.6  15.8 

I''— 70'' 

3-90    390    3-50    2.75    3.30    3.75    3.30 
17.0    17.0    17.5    17.8    17.0    17.6    16.0 

3.53 
17.1 

Dnring  reaction:  R  is  inhibited.  The  respiratory  oscillation  is 
suppressed.  V  falls  slightly;  but  falls  more  sharply  after  the  second 
signal  at  the  end  of  the  reaction. 

Exp.  79.    Baird. 


1--43- 

I''-I3" 

R 

2.50 

2.55    2.85 

2.30 

2.16 

P 

12.9 

12.7    13.0 

2.55 
12.6 

1"- 

12.1 
-70- 

12.1 

2.16 
12.1 

2.50 

2.40 

2.35    2.35 

H^ 

2 

.25    2.40 

12.7 

12.4 

13-0    i3«o 
2.41 

12.8 

12 

.7     12.0 

12.5 

Daring  reaction:    R  is  markedly  inhibited.     V  falls  slowly,  reach- 
ing a  mmimnm  after  the  second  signal. 

Bxp.  80.    Baird. 

i'-45'  i'-i5' 

R    2.60    2.40    2.75    2.75    2.60  2.00    2.20    2.50 

P   12.8    12.9    12.9    13.4    12.8  12.4    13.0    13.4 

2.62  2.23 

12.9  12.9 

I'— 39' 
2.25    2.50    2.60    2.55 
13.0    12.8    12.5     12.2 

2.47 
12.6 

During  reaction:    R  is  greatly  inhibited.      V  does  not  fall  very 
much.     V  rises  greatly  in  recovery. 
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Exp.  81.    Gai«z/>way. 

I '—39'  I '—14' 

R    3»io    3-15    3'00    3.33  3.60    3.40    i.oo 

P    14- 1     14-4    14-5  15-4     15.0    13.7 

3.14  2.66 

14.3  14.7 

i' — 70' 

3.40    3.70    3.70    3.50    3.55    3.00    3.05 
15.6    15.8    15.8    15.7    15.3    14.4    13.8 

3-41 
15.2 

Dnring  reaction:  R  is  inhibited;  much  more  at  the  end  of  the  re- 
action than  at  the  beginning.  The  rates  of  R  and  P  show  a  prog^ess- 
iye  slowing;  so  that,  although  the  average  rate  of  P  is  greater  than 
normal,  the  last  rate  is  decidedly  less.  It  would  seem  that  the  tone, 
when  strong,  had  prodnced  an  acceleration  of  pulse  and  respiration; 
later,  as  the  dying  tone  was  attended  to,  a  slowing  of  P  and  R,  V 
falls  moderately  and  slowly,  attaining  a  minimum  after  the  end  of  the 
reaction. 

Exp.  82.    Gai,i.oway. 


I'— 40' 

I'— 15' 

R   350 
P  

3.85   3.15   300 
14.5    15.1    14.9 

2.85    1.70 
16.0    15.0 

3- 10 
14.8 

2.27 
15.5 

I'— 70' 

350 
155 

350    330    330    3.15 
15.7    16.0    15.4    15.5 

3-45    3.10 
14.5    15*0 

3-32 
15.3 

During  reaction:  R  is  again  pr^^essiyely  inhibited.  This  progress- 
ive inhibition  is  characteristic  of  u's  curves,  but  not  of  those  of  the 
other  O's.  V  falls,  and  remains  low  for  many  seconds,  rising  only 
toward  the  end  of  the  recovery. 

Summary  of  Results. 

Attention  to  dying  tone  is  characterized  by: 

i.  Unequivocally  increased  rate  oi  R  {2  out  of  10  cases). 
Unequivocally  decreased  rate  of  ^  (7  out  of  10  cases). 

In  I  case  R  is  faster  than  normal,  but  less  than  recovery. 

ii.  Unequivocally  decreased  rate  of  P  (5  out  of  10  cases). 
Unequivocally  increased  rate  of  P(i  out  of  10  cases). 

In  2  cases  P  is  faster  than  normal,  but  less  than  recovery. 

In  I  case  Pis  the  same  as  normal,  but  more  than  recovery* 

In  I  case  there  was  no  record  of  P  (Exp.  75). 

In  exps.  77,  81,  82,  there  is  a  noticeable  tendency  to  slower 
P. 

iii.  Inhibited  breathing.  In  general,  more  at  the  end  of  the 
reaction  than  at  first. 
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iv.     Fall  in  Fin  every  case  but  one  (Exp.  77). 

Note  that  the  same  O  gives  the  three  cases  of  increased  lak 
of  P. 

Note  also  that  the  three  cases  of  increased  rate  of  R  va  iht 
snmmary  are  given  by  two  O's,  Miss  Jenkins  and  Sabine  (Kxps. 
75  and  78). 

5.  Stimulus:  Forks  C  of  256  and  Cof  256  vibs.  The  fofks 
were  slightly  mistuned.  O  was  required  to  count  the  number 
of  beats. 

Bxp.  83.    Miss  Jenkins. 

I '—42'  1' — 17' 

R    4.90   5.10   5.40   5.00  5.15    4.85 

P   15.0    15.7    15.9    16.0  15.4    15.4 

S-io  5.00 

15.6  15-4 

I'— 46' 

5.00    5.00   4.25    4.75    5.00 
14.8    15.0    15.0    15.5    15.0 

4.80 
150 

Daring  reaction:  /^  is  somewhat  inhibited.  K  falls  very  sligbtlj 
after  the  beginning  of  the  reaction,  then  rises.  It  falls  again  after  tbe 
signal  at  the  end  of  the  reaction.  O  reports  that  she  coald  not  hear 
b^ts. 

Bxp.  84.    Baird. 


I'— 39-5' 
R    2.75    2.75    2.55    2.68 
P   12.5     12.8    13.5     12.4 

I '-30' 

2.85    3.00    2.89 
12.3    12.1     12.2 

2.68 
12.5 

2.91 
12.2 

I'— 55.5' 

2.47    2.65    2.75    2.50 
12.1     12.3     12.2     12. 1 

2.45    2.50 
11.9    11.8 

2.55 
12.0 

Daring  reaction:  /^  is  inhibited  more  at  the  beginning  than  at  end. 
y  falls  moderately.  O  reports  that  he  heard  the  beats  and  started  to 
connt  them,  bnt  that  his  signal  distracted  him,  so  that  he  lost  count 
and  gave  np. 

Exp.  85.    Gai,i,oway. 

i' — ^30*  i' — 19.5' 

R    3.80    3.25    3.65  3.40    3.10    3.89 

P  16. 1    16.3    17.0  17.2    15.4    14.9 

356  3-46 

16.4  15.8 

I'— 75.5' 

4.09    4.40    3-65    3-85    3-40    3-40    3-8o    3-90    3-50    4.oo 
15.9    17.1     17.2     16.4    16.4    17.8    15.8    17.2    16.2    17.8 

3.79 
16.7 
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Daring  reaction:  R  is  progressively  inhibited.  V  falls  between  the 
beginning  and  end  of  reaction,  tending  to  rise  toward  the  end.  There 
is  a  fall  in  K  after  the  second  signal.  Daring  recovery  K  rises  steadily 
until  25'  from  the  end ;  at  that  point  it  falls.  O  reports  difficnlty  in 
getting  hold  of  beats:  that  was  unpleasant.  During  the  last  part  of 
the  recovery  the  arm-rest  became  very  uncomfortable.  The  last  25' 
of  the  recovery  is  divided  into  periods  of  5'  each. 

Bxp.  86.    Sabinb. 

I '—44'  I '—22.5' 

R    3-30    300    350    350    300         3.80    3.85    3.63 
P  16.0    16.0    16.0    16.5    16.7  15.6    15.2    15.0 

3.30  2.76 

16.2  15.2 

I'— 53-5' 

3-23    3-40    315    3-40    449 
16.1     16.7    15.8    16.2    15.8 

3-53 
15.9 

During  reaction :  R  is  inhibited  more  during  the  first  part  of  the 
reaction  than  the  last.  K  falls  deeply,  attaining  a  minimum  about  the 
middle  of  the  reaction.  O  reports  that  he  misunderstood  the  direc- 
tions, supposing  that  he  was  to  hear  a  difference  tone. 

Bxp.  87.    Baird. 

I'— 57»  I'-ii' 

R    2.40    2.30    2.50    2.35    2.65    2.57  2.09 

P  10.3      9.8    10.4    10.2    10.8    10.5  10. 1 

2.46  2.09 

10.3  10. 1 

I '-58' 
2.40    2.35    2.20    2.15    2.05    1.85 
lo.o    lo.o     9.8      9.6      9.4      9.1 

2.16 

9.6 

During  reaction:  R  is  slightly  inhibited  at  first;  but  is  progress- 
ively suppressed.  V  at  first  rises,  then  falls  considerably ;  the  mini- 
mum is  attained  after  the  reaction. 

Bxp.  88.    Baird. 


i'-63' 

I'— 21' 

R    2.20    2.25    2.20    2.50    2.00    2.00 
P    lo.o    10. 1      9.7     10.2     10. 1     lO.O 

2.00 

lO.O 

2.25    2.20    245 
lo.o    10. 1      9.5 

2.16 

lO.O 

2.29 
9.9 

I'— 40' 

1.95    2.10    1.90 
10.5    10.7    10.2 

1-75 
9.2 

1.92 
10. 1 

During  reaction:    R  is  very  greatly  inhibited, 
lis  precipitately. 

V  first  rises,  1 
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Exp.  89.    Gai*ix)way. 

i»— 82' 
R    3.20    3.00    3.30    3.00    3.30    3.70    3.25    3.25 
P  14.5    13.9     14.7    14.8    14.9    14.2    14.1 

3.25 
14.4 

I '—25'  I '—15 

3.25    2.70    3.50  3.25    2.90 

14.3     13-4 

3"  307 

14.3  134 

Dariag  reaction :    R  is  inhibited.     Kis  diminished. 

Bxp.  90.    Sabinb. 

I '—50'  i'— 13-5' 

R    3.10    3.20    3.25    3.20    3.50  3.11 

P  13.1    13.4    12.8    12.8    12.7  12.6 

3-25  3.1 1 

12.9  12.6 

I'— 73.5' 

352    3.25    3»io    3-00    2.90    2.70    2.88 
14.2    13.4    13.0    12.9    12.9    II. 7    12.3 

3.05 
12.9 

During  reaction :  R  is  markedly  inhibited  at  the  end  of  the  re- 
action, y  falls  moderately ;  but  falls  more  g^reatly  and  for  a  longer 
time  after  reaction.  O  reports  that  he  heard  no  beats.  (The  wax  wss 
knocked  from  the  flatted  fork.) 

Summary  of  Results. 

Attention  involved  in  counting  beats  is  characterized  by : 

i.  Unequivocally  increased  rate  of  -^  (  2  out  of  8  cases) .  Un- 
equivocally decreased  rate  of  ^  (2  out  of  8  cases). 

In  3  cases  R  is  less  than  normal,  and  greater  than  recovery. 

ii.  Unequivocally  increased  rate  of  P  in  no  case.  Unequiv- 
ocally decreased  rate  of  P  (4  out  of  8  cases). 

In  4  cases  P  is  less  than  normal,  and  greater  than  recovery. 

iii.     Inhibited  breathing. 

iv.     Diminished  F'of  arm  in  every  instance. 

These  experiments  are  not  satisfactory,  since  their  purpose 
was  achieved  in  a  few  instances  only.  Once  the  O  misunder- 
stood the  directions ;  again,  the  wax  fell  off  from  the  fork; 
once  the  beats  could  not  be  heard;  and  once  the  O  lost  count. 
But  it  seems  worth  while  to  publish  them,  even  if  they  were 
not  successful.  The  failure  is  always  indicated,  so  that  no  oae 
can  be  misled  by  the  results. 

///.     AitenHan  to  Tactual  Stimuli. 
I.     Stimulus:     Cold  Cylinder.    A  brass  cylinder,  cooled  in 


J 


STUDY  OF  ATTENTION.  447 

ice,  was  drawn  over  the  skin  on  the  inside  of  the  arm,  just 
above  the  elbow.  O  was  asked  to  attend  to  the  number,  char- 
acter and  intensity  of  the  cold  sensations. 


Exp. 

91. 

Miss  Jenkins. 

i'-3i.5' 
R    3.65    4.00    4.08 
P  12.0    12.4    12.6 

3.91 
"3 

i'-65 

I '—29.5' 

4.38    3.15    3.33 
11.7    12.2    10.8 

3.62 

".5 

3.90    3.50    4.00 
11.7    11.6    12.0 

3.65 
12.8 

3.86 
11.9 

4.00    4.00    4.00 
12.4    11.6    11.8 

Daring  reaction :    R  is  much 
rises  slightly,  then  falls. 

more 

inhibited  at  first  than  later.     V 

Ezp. 

92. 

Miss  Jenkins. 

i'--36' 

I '—22' 

R    4.00    4.00    3.50 
P  12.0    12.6    12.1 

4.10 
12.6 

4.25    4.16 
12.5    11.6 

3.90 
".3 

4.20 
12.0 

I'— 66' 

4.20    4.00    4.40    4.10    4.00    4.40    4.00 
12.1     12.4    12.4    12.X    12. 1     12.0    II.O 

4.21 
12.0 

During  reaction :    R  is  irregularly  inhibited.     V  falls  slightly. 

Exp.  93.    Baird. 

I'— 45'  i'-i8.5' 

R    2.75    2.95    2.55    2.80    2.50  2.40    2.60 

P   12.3     12.4    11.6    11.4    12.2  10.5     10.2 

2.71  2.50 

1 1.9  10.3 

I'— 50.5' 

,     2.60    2.95    2.60    2.75    2.70    2.80 

12.0    12.2    12.0    12.0    12.3    12.1 

2.76 
12.1 

Daring  reaction  :    R  is  greatly  inhibited.     V  falls. 

Exp.  94.    Baird. 

I '—50'  I '—19' 

R    3.00    3.00    2.75    2.65    2.35  2.00    2.16 

P    12.2      12.5      II.3      II.4      II.3  II. I      II.O 

2.75  2.08 

II. 7  II.O 
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i'-53' 

2.00     2.25      2.20     2.50      2.30 
10.8      10.6      10.5      1 1. 3      1 1.2 

2.25 

10.9 

During  reaction :  R  is  ereatlj  inhibited.  V  falls  markedly.  After 
the  reaction  there  is  a  sudden  fall  in  V,  This  fall  may  be  due  either  to 
a  noise  in  the  hallway  outside  the  room  in  which  we  were  working^,  or 
to  an  after-image  of  the  cold  spots,  which  B.  reported.  The  noise 
seems  the  more  likely  cause,  as  it  was  very  loud  and  sudden. 


Exp.  95.    Gaij^oway. 

I'-U' 

I'— 17» 

R    350   3.25   3-30   3.00   2.87 

2.25    3.14 

P  16.0    15.7    16.0    16.0    15.7 

13.7     13.3 

3.18 

2.69 

15.8 

13.5 

i'-53' 

3.50    3.40    3.60    3.00 

3.69 

15.0    15.5    15.5    14.5 

15.3 

3.48 

15.1 

During  reaction :    R  is  very  greatly  inhibited.    Kfalls  precipitately. 

Exp.  96.    Gai^i^wav. 

I'-AI' 

i'-i7' 

R    3.30   3.40   3.60   3.60   4.00 

3.00    2.28 

P  15. 1    16.0    16.0    15.0    15. 1 

13.5    13.7 

3.58 

2.64 

15.4 

13.6 

I '-58' 

4.30   3.70   3.50   3.50   3.50   3.50 

15-6    15.6    16.3    14.2    15 

.0    13.7 

3.66 

15.4 

During  reaction :    R  is  greatly  inhibited . 

V  rises  slightly  (proba- 

bly  the  crest  of  a  vaso-motor  wave);  then 

falls  greatly.    Vaso-motor 

waves  are  noticeable  in  this  curve. 

• 

Bxp.  97.    Sabine. 

I'— 42' 

I»-Tl8' 

R    3.65    3.45    3.80    3.16 

3.10    3.43 

P  15.0    15.0    15.0    14.0 

13.3    12.1 

3.51 

3.26 

14.7 

12.7 

I '-65' 

3.50    3.75    3.75    3.75    3.75 

3.60    2.50 

13.6    14.3    13.9    14.3 

13.8    14.0 

3.50 

13.9 

During  reaction :    ^  is  somewhat  inhibited.     V  falls  sharply  and 
deeply. 
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Bxp.  98.    Miss  Jenkins. 

i»— 42.5'  I'— 16.5'  I'— 64* 

R    4.00    3.90    3.50    3.88        3.61    4.20       4.00    3.70    3.70   3.70 
P  13.1    12.9    13.8    13.8         11.6    12.3       12.6    12.3    12.5    12.4 

3.82  3.90  3.77 

13.3  11.9  12.4 

Duriog  reaction :  R  is  inhibited.  V  falls  slightly.  O  reports  that 
the  cylinders  did  not  seem  cold. 

Summary  of  Results, 

Attention  to  cold  spots  is  characterized  by: 

i.  Unequivocally  decreased  rate  of  R  (6  out  of  8  cases). 
Unequivocally  increased  rate  of  -^  (i  case  out  of  8). 

In  I  case  R  is  faster  than  normal,  but  less  than  recovery. 

11.  Unequivocally  decreased  rate  of  /*  in  6  out  of  8  cases. 
Unequivocally  increased  rate  of  Pin  i  case. 

In  I  case  P  is  the  same  as  recovery,  but  less  than  normal. 

lii.  Inhibited  breathing  in  every  instance.  For  some  d7*s. 
This  change  is  great,  while  for  others  it  is  less. 

iv.  Fall  in  ^in  every  case.  But  the  amount  and  the  sud- 
denness of  the  foil  vary  with  the  O, 

2.  Stimulus:  von  Frey's  Pressure  Hair.  The  hair  was 
adjusted  to  give  liminal  pressures. 

Bxp.  99.  Baird. 

i»— 42'  i'-i6' 

R    3«25    3-00    3»io    2.90  2.05    2.50 

P  13.7    13.4    12.4    12.3  11.2    11.3 

3.06  2.27 

12.9  11.2 

I '—64' 

2.50    2.55    2.75    2.55    2.60    2.53 
12.3    11.5    11.5    II. 7    II. I    11.6 

2.47 
1 1.6 

Darin?  reaction:  R  is  greatly  inhibited  throughout,  but  more  at  the 
end  of  tne  reaction.  V  is  unchanged  during  the  first  half  of  the  re- 
action; it  rises  sharply  during  the  second  half. 

Bxp.  100.    Gai,ix>way. 

I'— 42'  I'— 15' 

rs    3-40    3-8o    3'33  2.10    3.10 

16.3    16.0    16.0  13.6    13.8 

3.57  2.60 

16.0  13.7 

i»— 66» 

350    3.50    3-40    3-25    3-55    370    3-75 
13-5     147    15.1     15-2    I5«2    15-2    15.0 

352 
14.8 

During  reaction:    R  is  decidedly  inhibited.     V  falls  markedly. 


R    lit 
P  15.8 


450  STEVENS  : 

Exp.  ioi.    Sabine. 

I'— 61'  I '—12' 

R     3.40     2.70     2.80     2.75     3.25     3.40  3.54 

P   14.0     13.6      13.9      13^      13.4     14.3  14.0 

3.05  3-54 

13.7  14.0 

I '-50' 
4.00    3.55    3.45    3.70    3.25 
15.0    14.8    13.6    13.6    13.6 

3.60 
14. 1 

Daring  reaction:    R  is  inhibited.     V  falls. 


Bzp.  102.    Miss  Jenkins. 


I'— 44.5' 

i'-i3.5' 

R    4.25 
P  13.2 

4.25    4.25    4.50   4.44 
12.9    12.7    12.6    13.7 

4.00 
11.5 

4.34 
13.0 

4.cx> 
"3 

I '-65' 

4.19 
12.0 

4.00    3.50    3.75    3.50 
13.1    12.6    11.5    11.9 

3.82 
12.2 

4.00 
12.0 

Daring  reaction:    ^  is  moderately  inhibited.     K  falls  slightly. 

Summary  of  Results, 

Attention  to  minimal  pressure  is  characterized  by: 

i.  Unequivocally  slower  R  {2  out  of  4  cases).  Unequivo- 
cally faster  R  in  no  case. 

In  I  case  R  is  less  than  normal,  but  more  than  recovery. 

In  I  case  R  is  more  than  normal,  but  less  than  recovery. 

ii.     Unequivocally  slower  P  (3  out  of  4  cases). 

In  I  case  P  is  faster  than  normal,  and  slightly  less  than  re- 
covery. 

iii.  Inhibited  breathing  in  every  case;  in  2  cases  more  than 
in  the  others. 

iv.  Fall  in  ^in  3  instances;  in  i  case  f^rises  during  part  of 
the  reaction. 

3.  Stimulus:  Glass  Cylinders.  A  series  of  cylinders  of  dif- 
ferent sizes  were  pressed  upon  the  arm  of  O,  who  was  asked  to 
judge  which  was  largest  and  which  smallest. 

Bxp.  103.    Baird. 

i'-43'  i'--9' 

R    2.75    2.60    2.60    2.58  2.33 

P   13.5     12.9    12.9    13.6  12.2 

2.63  2.33 

13.2  12.2 
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I ' — 70' 

2.70     2.90     2.75     2.75     2.90     2.60     2.75 
13.0     12.6     12.2     12.5     12.9     12.7     12.6 

2.72 
12.5 

Daring  reaction:  R  is  inhibited.  In  this  and  the  following  experi- 
ment there  are  no  changes  in  V,  The  plethysmograph  functioned  as 
a  sphymograph. 

Exp.  104.    BA.IRD. 


I'— 40' 

i'-i3.5' 

R    2.25    2.85    2.50    2.75 
P   11.9    11.5     11.7     12.1 

2.55 
11.4 

2.60 
11.6 

2.55 
11.4 

I '—70.5' 

2.85    2.50    2.40    3.00    2.40 
12. 1     II. 7    11.9     12.2     11.9 

2.25    2.35 
11.6    11.4 

2-53 
11.8 

Dnring  reaction:    R  is  somewhat  inhibited. 
Exp.  105.    Sabinb. 

i'— 30.5'  i'— 14'  i'— 36' 

R    3.00    2.75    2.85       3.57       3.33    3.30    3.15    3.60 
P   12.8    12.2    11.4        II. 2        13.4    12.6    11.8    12.0 

2.83  3.57  3.34 

12.1  II. 2  12.4 

During  reaction:  R  is  inhibited,  more  at  the  beginning  than  at  the 
end  of  the  reaction.  V  falls,  reaching  a  minimum  after  the  second 
signal. 

Summary  of  Results, 

Attention  to  size  of  cylinders  is  characterized  by: 

i.     Unequivocally  decreased  rate  of -^  (i  out  of  3  Instances). 

In  I  instance  R  is  less  than  normal,  but  more  than  recovery. 

In  I  instance  R  is  unequivocally  increased. 

ii.     Unequivocally  decreased  rate  of  P  in  every  case. 

iii.     Inhibited  R  in  every  case. 

iv.     Pall  in  V  in  the  one  experiment  where  it  is  recorded. 

IV.     AtUnHon  to  Ideas. 

I.  Problems  in  mental  arithmetic.  The  problem  was  given 
to  the  O  verbally.  When  he  had  given  his  answer,  E  marked 
the  point  on  the  drum. 

Exp,  106.    Gai«i«oway.    25x33. 

i'— 38'  I'— 39-5' 

R    3-45    3-00    3- 10    3-a>        2.65    1.50    2.70 
P  15.0    14.3    14.3    14.3        15.8    10.3    15.6 

3.13  2.95 

14.5  '5-9 
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l'-57.5' 
3.00    3.15     2.95     a.75     3.00    3.21 
15.0     14.5     14.7     14.0    13.8     13.7 

3-OI 
14.3 

During  reaction:    R  is  slightly  inhibited.     V  is  scarcely  chAx^cd, 
although  it  is  probably  slightly   lowered.    O  reports  that   he 
little  flustered  by  the  problem.    He  multiplied  ^  by    35,  irhtch 
harder  than  25  by  33.    Attention  seemed  to  be  divided  among  a 
of  things. 


Exp.  107. 

Gai,i/>way.    42  X  19. 

i'~38.5' 

l'-25' 

R    3-75    350    3.20    350 
P  15.7    14.5    13-6    135 

2.90.    2.95    2.40 
14.2     15.3     14.8 

3.50 
14.3 

2-75 
14.8 

i'--63.5' 

3.19    3.40    3.30    3.20 
14.1     14.7    14.1     14.4 

3.28 

14.3 

3-45    3-15 
14.7   .14.2 

During  reaction:  R  is  inhibited.  There  is  not  much  change  in  K 
O  reports  a  distinct  feeling  of  holding  himself  in  check;  higher  de- 
gree of  concentration  than  before.  Did  not  get  to  work  quite  so  quickly 
as  before;  but  knew  just  what  to  do  when  he  did  get  to  work.  Some 
numbers  were  running  through  his  mind.  One  of  them  happened  to 
be  19. 

Bxp.  108.    Sabine.    37  x  19. 

I '—40'  I'— 16' 

R    3'25    300    3.00    2.95  3.10    3.16 

P   15.6    14.6    14.7    13.3  13.5    13.3 

305  313 

14.5  13-4 

I'— 66' 

3.25    3.00    3.15    2.85    3.00    3.25    3.33 
14.0    12.9    13.0    13.0    13.0    13.5    13.0 

3.12 
13.2 

During  reaction:  R  is  inhibited.  The  respiratory  oscillation  is 
suppressed.  K  falls.  O  reports  that  the  numbers  at  first  staggered 
him,  as  they  were  larger  than  he  expected ;  although  the  easiness  of 
the  operation  became  evident  when  ne  multiplied  them.  He  did  not 
visualize  the  numbers;  probably  talked  them. 

Bzp.  109.    Sabine.    78  x  27. 

I'— 40'  I'— 63' 

R*3-75    365    3-40    3  45    2.66  3.80    3.60    3.00    3.00    3.60    3.27 

P    14.5    14.3    144    14.3  14.1    13-7    14.3    14.2    13-9     12.3 

338  338 

14.3  12.7 
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I'— II' 

3.18 
12.6 

3.18 
12.6 

During  reaction :  R  is  inhibited,  with  a  couple  of  outbreaks  of  deep 
breathing.  K falls,  then  rises  to  maximum;  falls  during  recovery. 
O  reports  that  he  made  several  starts ;  got  nervous  and  flurried.  He 
multiplied  78  first  by  7  and  then  by  2;  but  when  he  came  to  add  the 
products  together,  he  had  forgotten  them.  He  had  to  begin  over  again. 
He  did  this  three  times.  The  nervousness  was  unpleasant,  but  the 
achievement  pleasant. 

Bxp.  no.    Miss  Jenkins.    16  z  17. 

I '—43'  I '—19.5' 

R    4.30    4.00    3.75    4.00  4.25    4.73 

P   15.0    14.4    13.9    14.0  13.6    14.8 

4.01  4.49 

143  U-2 

I'— 57.5' 

4.28    4.15    4.25    390    390    3-92 
14.0    13.7    13.7    13.4    13.2    12.8 

4.06 
13-4 
During  reaction :  R  is  considerably  inhibited.  V  falls;  then  tends 
to  rise.  It  falls  again  after  the  end  of  reaction,  and  remains  low  to 
the  end  of  the  experiment.  O  reports  that  she  was  dismaved  by  the 
numbers,  and  made  two  or  three  attempts  before  succeeding.  She 
tried  to  visualize  them,  but  could  not  do  it ;  she  then  tried  to  say  the 
numbers;  she  thinks  she  may  have  made  some  movements  in  her 
throat,  but  was  not  conscious  of  any. 

Exp.  III.    Baird.    36  x  23. 

I'— 21'  I'— i2>i»  I'— 58%'' 

R    2.50    2.36  2.48  2.50    2.70    2.70    2.35    2.50    2.70 

P    10.4  ii.o  10.8    10.4    10.8    lo.i     10.5    10.5 

2.43  2.48  2.57 

10.4  II.O  10.5 

During  reaction:  R  is  inhibited.  V  rises  rapidly  at  first;  then 
falls  slightly  to  the  end  of  the  reaction.  O  reports  that  the  degree  of 
attention  was  not  high;  he  visualized  the  fif^res  as  if  they  were  on  a 
sheet  of  paper.  He  did  not  succeed  in  adding  the  two  products  the 
first  time.  The  second  time  he  visualized  the  numbers  perfectly.  The 
visualization  continued  into  the  recovery. 

Bxp.  112.    Baird.    97  x  59. 

i'-43M'  i'-i9M' 

R    2.60    2.65    2.65    2.20        2.83    2.90 
P  ii.o    11.4    10.9    II. I        12.0    13.6 

2.50  2.86 

II. I  12.8 

i'-58M' 
3.00    2.60    2.85    2.90    2.70    2.50 
13.0    11.9    11.6    11.9    10.4      9.5 

2.76 
11.4 


454  STEVENS : 

Daring  reaction:  R  is  inhibited.  Arises.  There  is  a  slight  dip  in 
the  cnrve  after  the  second  signal.  V  falls  during  recovery.  O  reports 
that  he  visualized  as  before ;  he  multiplied  97  by  60,  tben  subtracted 
97.    No  muscular  tension. 

Summary  of  Results, 

Attention  to  ideas  (multiplication)  is  characterized  by: 

i.  Unequivocally  increased  rate  of  R  (3  out  of  7  cases). 
Unequivocally  decreased  rate  of  -^  (2  out  of  7  cases). 

In  I  case  R  is  the  same  as  normal,  but  faster  than  recovery. 

In  I  case  R  is  faster  than  the  normal,  but  less  than  recoveiy. 

ii.     Unequivocally  increased  rate  of  P  (4  out  of  7  cases). 

In  3  instances  P\s  less  than  normal,  but  faster  than  recovery. 

iii.     Inhibited  R  in  every  case. 

iv.  Slight  changes  in  V;  in  two  instances  there  is  a  rise  in 
V  (Exps.  112  and  113) ;  in  4  cases  a  fall. 

In  I  case  V  is  constant. 

V.     Attitude  Experiments, 

Stimulus:  Kouig  fork  A^,  The  following  exi>eriments 
were  devised  with  a  view  to  showing  whether  it  is  possible  to 
obtain  from  the  same  O  characteristically  different  reactions  Xo 
the  same  stimulus.  It  seemed  possible  to  take  three  different 
attitudes  to  the  same  stimulus.  These  attitudes  were  described 
to  O,  who  was  afterwards  required  to  assume  in  three  succes- 
sive experiments:  (i)  an  attitude  of  indifference  to  the  stimu- 
lus, both  as  regards  affection  and  attention;  (ii)  an  attitude  oi 
active  attention;  O  was  asked  to  make  a  judgment  as  to  the 
place  of  the  tone  in  the  tonal  scale;  (iii)  an  attitude  of  affec- 
tion, exclusively;  O  was  asked  to  give  himself  up  to  the  pleas- 
antness or  unpleasantness  of  the  experience. 

Exp.  113.    Baird.    Indifpbrbnt  Attitodb. 

I '—43'  I'— 27' 

R     2.45     2.50    250    2.50        2.50    2.00    2.20    2.00    2.10 

P    10.9      10.4      10.6      II. I  II. 2      lO.O      II.O      II.O      II.7 

2.48  2.20 

10.7  II.O 

2.50    2.30    2.40    2.35    2.40 

II. I      10.9      10.6      II.2      II.O 

2.48 

10.9 

Durine  reaction:  R  is  not  inhibited.  V  rises  during  reaction.  0 
reports  that  he  did  not  know  what  to  do.  He  beg^n  to  introspect,  to 
see  whether  he  was  behaving  indifferently.  He  did  not  attend  either 
to  the  pitch  of  the  tone  or  to  the  affection. 
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Bxp.  114.    Baird.    Activb  Attitudb. 

l'— 47'  l'— 12.5' 

R    2.40    2.30    2.60    2.30    2.50        2.00    2.00 
p   I  I.I    10.8    10.7    10.6    10.7        10.6    10.4 

2.42  2.00 

10.8  10.5 

I '--65' 

2.09     2.20     2.20     2.25     2.40     2.10     2.00 
10.3     10.2     10.4     10.4     10.5       9.8     9.8 

2.17 
10.2 

During  reaction:  R  is  slightly  inhibited.  V  falls  markedly. 
There  is  a  sudden  dip  in  the  curve  after  the  second  signal.  O  reports 
that  he  was  all  at  sea.  He  imaged  the  c  of  the  great  octave  as  a  stand- 
ard; he  knew  that  the  stimulus  fork  was  above  that. 

Bxp.  115. 


Baird.    Affrctive  Attitude. 

i'-53' 

I'— 16' 

R    2.20    2.60    2.35    2.65    2.30 
P  10.7    10. 1     10.2    ii.o    10.3 

2.42 
10.4 

2.00    2.00    2.50 
10.4      9.8    10.3 

2.15 
10. 1 

i'-54' 

2.20    2.20    1. 16    2.20 
9.9    10.3    lo.o    10.2 

2.25 
10.2 

2.19 

10. 1 

During  reaction:  R  is  plainlv  inhibited.  V  falls  slowly,  then  rises 
sharply.  O  reports  that  he  had  trouble  in  finding  any  affective  tone. 
He  compared  tne  affective  tone  of  the  stimulus  with  that  of  the  im- 
aged e  of  the  great  octave.  He  thought  that  fhe  stimulus  fork  would 
be  pleasanter  if  lower.  About  one-third  from  the  end  of  the  reaction 
the  pleasantness  began  to  appeal  to  him. 

Bxp.  116.    BBNTiAY.    Indifferent  Attitude. 

i'— 49'  i'— 27' 

R    3»2o   3.50    3.15    3.05    2.85  3.00    2.90    2.75 

P  135    13-4    13-9    13-5    134  135    136    13.5 

3.15  2.88 

13.5  135 

i'-54' 

3.25    3.25    3.20    3.20    2.73 
13-5    13-8    13-9    13-6    I3«3 

13.6 

During  reaction :  R  is  not  inhibited.  V  is  slightly  less.  O  reports: 
Passive  at  first;  became  a  little  excited  by  the  thought  of  responsibil- 
ity ;  this  was  unpleasant.  After  three  or  four  seconds  settled  down. 
When  tone  tailed  off  felt  some  strain,  but  it  was  not  at  all  intense. 
Attention  was  not  constant. 


456  STEVENS  : 

Exp.  117.    Bbnti,ey.    Active  Attitude. 

I'— 45'  I'— 2I^» 

R    310    3-55    3.25    350    3-40  3-3^    3-^ 

P  14.5    14.0    14.2    14.3    14.4  14.3    14.6 

3.36  3-28 

14*3  14^ 

I '-58%' 
3.20    3.10    3.50    3.55    3.40    3.12 
14.5    14.7    14.0    14.0    13.6    13.0 

331 
139 

During  reaction :  R  is  perhaps  slightly  inhibited.  V  does  not 
change.  O  reports  that  he  tried  to  get  hold  of  some  means  of  pl^dag 
the  tone ;  but  was  kept  on  edge.  He  decided  that  it  was  C  above  mid- 
dle C,  Got  to  reflecting  on  previous  tone ;  the  association  was  per«8t- 
ent;  could  not  relax  in  recovery;  kept  thinking  of  the  difficolty  ia 
placing  the  fork ;  got  to  ruminating,  and  so  got  off  from  tlie  experi- 
ment. 

Exp.  118.    Bentley.    Affective  attitude. 

I '-47'  i'-i5' 

R    3-40    3-50    3  80    3.20    3.28  3.40    3.00 

P    147    14-2    14.5     '5-0  13-9    I4-0 

3-43  3-20 

14.6  13.9 

I'— 61' 

350    315    325    300    3-70    3-50 
14.3    14.4    14.1     14.0    13.3    13.5 

3.45 
13-9 

During  reaction:  R  is  slightly  inhibited.  V  is  not  markedly 
changed.  6>  reports  a  little  inclination  to  compel  enjoyment;  said  to 
himself  'that's  a  mellow,  pleasing  tone.*  Pleasantness  was  'weak, 
without  much  glow:  dull,  vague.  Attention  was  directed  to  the 
smooth,  sweet  side  of  the  tone. 

Exp.  119.    Sabine.    Indifferent  Attitude. 

i'-3i'  I '-5' 

R    325    3«io    3-25    2.95  3.30 

P   13.9    13.1     13.0    13.3  12.8 

3-i6  330 

I3»3  12.8 

I'— 81' 

3.60    3.50    3.30    2.70    3.40    3.00    3.30    3.18 
12.7     13.3     13.1     14.0    13.6    12.7     13.3    13.2 

324 
132 

During  reaction :  R  is  inhibited  and  continues  inhibited  for  ten 
seconds  after  the  reaction.  F  begins  to  fall  during  the  reaction,  at- 
taining a  minimum  after  the  end  of  the  reaction.  O  reports  curiosi^ 
just  as  the  tone  be^an  to  sound ;  wanted  to  know  whether  it  was  high 
or  low.  Thought  it  was  a  pleasant  tone;  realized  that  he  had  sSg^ 
nailed  too  soon;  felt  foolish. 
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Bxp.  120.    Sabinb.    Indifpbrbnt  Attitudb.    O  was  asked  to  make 
the  reaction  longer  than  in  the  last  experiment. 

R    3-75    3-a>    3.00    3.«>    3-55  3-30 

P  13.3    12.7    13.2    13.0    13.1  12.0 

3*26  3.30 

13.0  12.0 

I '—66' 

3.40    3.10    3.00    3.00    2.75    3.20    3.30 
12.8    12.7    12.8    12.7    11.6    12.0    12.3 

3." 
12.4 

During  reaction:  R  is  noticeably  inhibited,  y  falls  sharply,  at- 
taining a  minimum  after  the  close  of  the  reaction.  O  reports  no  effort 
to  attend;  tone  rather  pleasant;  attention  was  divided  between  the 
idea  of  signalling  too  soon  and  the  tone  itself.'  Not  able  to  keep  the 
pleasantness  out.    More  pleasant  than  before. 


Bxp.  121. 

Sabinb.    Activb  Attitudb. 

I'— 61'                        I '—9' 

R    340    3-45    3-20    3.00    3.30    3.20       2.55 

P  12.0    12.7    12.5    12.7    13.0    13.2        13.1 

3.26                                      2.55 

12.6                                       13.1 

' 

i'-55' 

300       - 

12.0     12.1     12.6     12.3     12.0     12.2 

3.00 

12.2 

During  reaction:    one  respiration  is  less  than  normal,  one  is 
R  is  inhibited  before  the  reaction,    y  falls.    O  reports:   Reactkm 
unsatisfactory  because  of   confusion.     Attention  was  distxmcted 
click  of  signal;  tried  to  run  through  the  scale  for  ground  of  com 
son;  asked  himself,  "  How  does  this  experiment  differ  from  the 
one?*'    There  was  a  feeling  of  activity;  consciousness  of  work  tooc 
consciousness  of  movements  in  the  throat. 


Sabinb. 

AFFBcnvB  Attitudb. 

i'-53.5' 

i' — ^10- 

R    3-20 
P  12.7 

3.10    3.40    3.25    3.00    ^JOO 
11.6    12.3    12.6    11.8    12.0 

3.12 

T2.2 

T  -9 

I '-^5' 

330 
12.6 

3.20    3.05    3.00    3.35    3-c^ 
12.1     10.5    ii.o    11.7    li.f    : 

3.00 
11.7 

action: 

R  is  inhibited  a  littit      ~  ^ 

^^^^                          A^^^^^K 

second  half  of  the  reaction.    There  is  £. 
the  reaction.    It  coincides  with  the 
tone  not  nearly  so  pleasant  as  he 

JOURNAlr-4 
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pleasantneM  became  flat  and  dnll;  disappointed;  nnpleasant  at  tbe 
end. 

Bxp.  123.    Gaixoway.    Indiffkrrnt  Attitude. 

I '—42.5'  I '—13' 

R      5-50    3-50    325    3-40  2.73 

P     16.1    14.7    15.5    15.1  15.0 

3.41  2.73 

15-3  I5-0 

I'— 70.5' 

3-33    325    3.25    350    3-75    3-75    3-57 
15.6    15.7    15.0    15.1     15.1     15.0    14.8 

3.48 
15-2 

Daring  reaction:  R  is  inhibited.  V  rises,  then  falls,  remaining  low 
nntil  after  the  reaction.  O  reports  that  the  normal  was  nnpleasant  on 
account  of  discomfort  in  the  hand.  The  tone  washed  out  the  unpleas- 
antness, and  a  feeling  of  tension  took  its  place.  The  tension  was 
localized  in  the  head  and  neck.  There  was  a  tendency  to  lean  forward. 
Attitnde  was  not  passive  or  indifferent. 

Exp.  124.    Gai,w)way.    Active  Attitude. 

I'— 51-5'  i'— 18.5' 

R     3.60    3.80    5.80   3.75    3.43  2.61    3.25 

P     15.7    16.5    i6.i    15.6    14.6  14.2    17.0 

3.67  2.93 

15.7  15-6 

3-70    3.50    350    3.15    3-55    3-33 
16.9    16.2    15.4    15.7    14.6    15.3 

3.45 
15.7 

Daring  reaction:  R  is  inhibited.  V  falls,  reaching  a  minimum 
after  the  end  of  the  reaction.  O  reports  a  high  degree  of  attention 
from  the  very  first;  there  were  stram  sensations  from  the  head  and 
neck;  there  was  also  a  strain  in  the  throat  as  if  he  were  trying  to  sing. 
He  thonght  the  tone  was  6^  or  ^  below  middle  C  for  the  male  voice. 

Exp.  125.    Gai,w)way.    Affective  Attitude. 

I'— 39-5'  I'-iSS' 

R    4.00    3.50    3.80    3.89  3.39    3.60 

P  16.0    15.0    15.3    15.4  14.7    15.0 

3-79  348 

15.4  14.8 

i'-74' 
4.25    3-^    3-8o    3.90    3.70    3.80    3.75 
16.0    15.5    15.8    16.2    17.2    15.4    13.7 

3.82 
15.5 
During  reaction:    R  is  inhibited.     V  falls  moderately,  not  nearly  so 
much  as  with  active  attention.     O  reports  that  he  became  expectant 
just  before  the  reaction.    The  reaction  began  unpleasantly,  because 
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tbe  tone  was  not  sounded  intensively  enough;  it  was  hard  to  grasp. 
The  affective  tone  then  became  slightly  pleasant;  then  unpleasant,  be- 
cause the  tone  seemed  rough.  As  a  whole  the  experience  verged  on 
unpleasantness. 

Summary  of  Results, 

I.  Indifperbnt  Attitude. 

i.     R  is  unequivocally  increased  in  2  cases  (same  O), 

R  is  unequivocally  decreased  in  3  cases, 
ii.     P  is  unequivocally  increased  in  i  case. 
P  is  unequivocally  decreased  in  3  cases. 
P'xs  same  as  normal,  but  less  than  recovery,  in  i  case, 
iii.     R  is  not  inhibited  in  2  cases ;  in  3  cases  it  is  inhibited, 
iv.      V  rises  in  i  case ;    rises  and  falls  in  another ;   in  the 
other  three  cases,  falls  either  slightly  or  much. 

II.  Active  Attitude. 

i.     R  is  unequivocally  slowed  in  every  case, 
ii.     Pis  unequivocally  quickened  in  2  cases. 
Pis  unequivocally  slowed  in  i  case. 
P  is  greater  than  recovery,  and  less  than  normal,  in  i 
case, 
iii.     R  is  inhibited  slightly  in  2  cases,  in  i  case  irregularly 
inhibited ;  in  the  fourth  case  more  greatly  inhibited, 
iv.      V  falls  in  3  cases ;  in  one  case  it  is  unchanged. 

III.  Affective  Attitude. 

i.     R  is  unequivocally  slowed  in  every  case. 

ii.     P  is  unequivocally  slowed  in  2  cases. 

P  is  equal  to  recovery,  but  less  than  normal,  in  2  cases. 

iii.     R  is  inhibited  in  every  case,  but  only  slightly  in  2  cases. 

iv.  V  in  one  case  falls  and  rises ;  in  one  case  remains  un- 
changed and  then  rises ;  in  i  case  shows  no  change ; 
in  the  last  instance  falls. 

Summary  of  the  same  Results^  auordinfr  to  Observers, 
I.     indifferent  attitude. 

Baird  R—  P+  R  inhibited  V -{- 

Bbntley      R  —  P=K  R  inhibited  V  —  fvery  slightly) 

Sabine  (i)   R+  P—  R  inhibited  V  — 

Sabine  (ii)  R  +  P  —  R  inhibited  V  — 

Gai.i/)way  R  —  P  —  R  inhibited  V  -{-  — 

II.      ACTIVE  ATTITUDE. 

Baird  R—  P  —  R  inhibited  V  — 

BsmXEY  R  —  P  +  R  inhibited  slightly  V  =  K 

Sabine  R  —  P  -h  R  irrejjularly  inhib.  V  — 

Gai,W)WAY  R  —  P  -I-  R  inhibited  V  — 

III.      AFFECTIVE  ATTITUDE. 
Baird  R—        P—        R  inhibited  V  — 
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BentlBY      R  —        P  —        R  inhibited  slightly  V  =  K 
Sabine         R  —       P  —        R  inhibited  slightly  V  — 
Gaixoway  R  —       P  —        R  inhibited  V  — 

VI.     Miscellaneous  Experiments. 

Two  sorts  of  experiments  fall  under  this  head:  (i)  aborted 
experiments,  in  which,  for  any  reason,  the  required  conditioos 
were  not  fulfilled;  and  (ii)  three  experiments  in  which  it  vas 
attempted  to  secure  a  state  of  active  attention  without  revolt- 
ing to  sensory  stimulation.  Expectation  on  the  part  of  (?  was 
the  chief  cause  of  the  first  class  of  experiments.  If,  during  or 
about  the  end  of  the  normal  period  of  quiescence,  E  saw  the 
^-curve  suddenly  fall,  it  was  usually  safe  to  conclude  that  tk 
O  was  strongly  expecting  the  stimulus.  Only  one  such  experi- 
ment occurred  in  the  visual »  while  there  were  several  in  the 
auditory  experiments. 

£xp.  126.    Miss  Andrus.    Stimulus  should  have  been  a  Masson  diic. 

I '—97' 

R    3.00    2.90    3.00    3.00    2.95    3.00    2.75    2.60    3.10    3.42 
P  12.0    11.5    11.7    11.2    11.5    ii.o    II. 2    ii.o    11.5     11.4 

2.97 
11.4 

I '—30' 
2.25    2.85    2.60    2.70 

10.5      II.O      II.5      II.O 

2.60 

II.O 

Up  to  80  seconds  the  rate  of  R  is  fairly  constant.  After  that  point 
the  rate  is  noticeably  increased.  There  is  a  less  marked  incresKts 
the  rate  of  P.  The  fall  in  V  began  earlier  than  the  changes  in  the 
rate  of  R  and  P.  At  the  97th  second,  E  said  **there  will  be  no  stimtt- 
Ins  this  time.**  After  that  the  rates  of  both  P  and  P  decrease,  ^b^ 
gins  to  rise.  O  reports  a  definite  expectation  of  the  experiment  some 
time  before  E  said  that  there  would  be  no  experiment. 

Bxp.  127.    Gaxi«oway.    Stimulus  should  have  been  watch-tick  coo- 
ing in  and  receding. 

I'— 87' 
R    3-25    3-05    2.75    2.70    2.95    2.75    2.40    2.60    2.85 
P   15.5     i6-3    16.7    16.4    16.3    16.7    15.3    15.2     15.2 

2.81 

15.9 

i'--42' 

2.90    2.90    2.75    3.12 
15.1     16.1     15.7 

2.91 
15.6 

At  the  40-50  second  E  saw  the  volume  fall  spontaneously,  with  ifl* 
hibition  of  R,  He  suspected  expectation  and  therefore  did  not  gi^< 
the  stimulus.    At  the  87th  second,  E  said  'no  experiment;'   V  th^ 
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riiet,  and  the  rates  of  R  and  D  tend  to  increase.    The  expectation 
seems  to  be  characterized  by  a  slowing  of  both  P  and  R. 

Exp.  128.    Gali^oway.    Stimulus  should  have  been  the  counting  of 
beats. 

I'— 95' 

R    3-75    3.25    2.95    3.45    3-55    3.25    3.75    3-20 
P  13.8    14.4    —     14.4    14. 1     14.5    14.2    14.6 

3-39 
14.2 

I '—37' 

3-50    3-05    3-a>    2.93 
14.6    15.0    14.0    13.5 

3-12 
14.2 

At  the  95th  second  E  saw  V  fall  and  suspected  expectation.  He 
said  'no  experiment.'  After  this,  rates  of  both  ^and  P  tend  to  de- 
crease, and  V  rises.  O  reports  that  he  was  perplexed  by  thinking 
how  he  should  describe  the  beating  tones. 

Bxp.  129.    Gai«i<oway. 

Stimulus  should  have  been  the  counting  of  beats.  E  gave  the  sig- 
nal 'now;*  but  delayed  some  seconds  to  actuate  the  forks.  As  E 
thought  too  much  time  had  been  lost,  he  did  not  sound  the  forks  at 
all,  but  after  21  seconds  said  'no  experiment.* 

R     3.25 

P     16. 1 


i'-53' 

I'— 21' 

3.20    3.10    3.20    3.26 
15-6    15-3    15-1     15-0 

330    3-54 
15.5    15.4 

3-20 

15-4 

I '-50' 

342 
15-4 

3-50    3-40    3-20    3.10 
15.4    14.7     15.0    15.8 

3.25 
14.6 

329 

I5.I 
For  the  reaction,  the  rate  of  R  is  unequivocally  quickened.  The 
rate  of  P  is  the  same  as  the  normal  but  greater  than  the  recovery. 
This  means  an  increased  rate  of  P,  because  the  initial  normal  rate  of  P 
is  unusually  high.  R  is  inhibited  a  little;  more  at  the  end  than  at  the 
beginning.  F  falls  almost  immediately,  and  begins  to  rise  before  the 
end  of  the  reaction. 

Bxp.  130.    Ga];ix>way. 

Stimulus  should  have  been  the  counting  of  beats.  The  normal  was 
so  irregular  that  no  stimulus  was  given.  After  60  seconds,  E  said  'no 
experiment.* 

I'— 61' 

R      3-8o    3.40    3.40    3.50    3.00    3.13 
P     16.0    15.0     14.2    14.0    15.2 

3.37 
14.S 

I '-60' 

4.05    3.50    3.00    3.45    3.30    3.00 
15.0    15.2    15.0    15X)    14.7     

3.38 
14.9 
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In  each  half  of  this  experiment,  the  rates  of  both  J^  and  P  begii 
rather  high  and  fall  off  during  the  rest  of  the  experiment.  O  reports 
that  his  shoe  pinched;  that  there  was  a  feeling  of  relaxation  after  t^ 
signal  'no  experiment.' 

Kzp.  131.    Bai&d. 
Stimnlns  was  the  slow  tick  of  a  metronome — 39  per  minate. 

R    2.25    2.55    2.45    2.10    2.40  2.12    2.40    2.ao 

P    9.9    10.6    10.7    10.2    1 1.7  10. 1    10.6     10-3 

2.35  2.24 

10.6  10.3 

i'-47' 
1.80    1.70    2.00    2.05    2.30 
lo.o     9.7      9.8     9.8    10.0 

During  reaction:  R  is  considerably  inhibited,  more  in  the  middle 
of  the  reaction  than  elsewhere.  V  falls  sharply,  reaching  a  low  level. 
O  reports  a  feeling  of  strain  which  he  could  not  localize:  it  seemed  is 
if  the  clicks  were  never  going  to  come. 

Bxp.  132.    Sabinb. 

Stimulus  should  have  been  a  cold  cylinder.  E^  seeing  the  volume 
fall  and  suspecting  expectation,  said  *no  experiment.' 

R    350    3.00    350    3-75    3-33 
P  155    15- 1    13-6    13-4    13-5 

3.40 
14.0 

I'— 70.5' 

3.80    3.65    3.35    3.80    3.55    3.50    3.00 
12.9    13.0    13.3    14.0    13.5    13.0    13.0 

3.52 
13-2 

O  reports:  nothing  prominent  in  consciousness;  rather  surprised 
when  £  said  'no  experiment;'  thought  something  had  gone  wrong. 
There  is  second  spontaneous  fall  in  V  30  seconds  before  the  end  of  the 
curve. 

E  was  probably  wrong  in  attributing^  the  first  fall  in  V  to  expecta- 
tion, inasmuch  as  O's  introspection  did  not  bear  him  out. 

The  three  following  experiments  were  devised  with  a  view  to  secur- 
ing  a  high  degree  of  attention  without  direct  stimulation  of  the  sense 
organs.  It  seemed  possible  to  attain  a  moderately  high  degree  of  at- 
tention by  letting  ideas,  as  in  a  revery,  take  their  own  course  through 
consciousness.  The  experiment  began  with  normal  indifference  on 
the  part  of  O.  As  soon  as  he  became  interested  in  his  ideas,  he  sig- 
nalled; when  his  interest  was  interrupted,  he  signalled  again;  so  that 
the  period  of  the  greatest  clearness  of  ideas  was  marked  off  from  the 
normal  and  recovery  periods. 
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Exp.  133.    Bbnti^by. 

I'— 39' 

R    2.80    3.20    3.05    3.44 
P  14.0    13.6    13.6    13.5 

3.12 

13-7 
I '—86' 

2.95    2.90    3.10    3.05    3.05    3.00    3.05    3.30    3.00 
135    135    13-6    133    13-4    13-4    12.9    12.6    12.6 

3.04 
13-2 

Daring  reaction:  R  is,  if  anything,  a  little  higher;  but  the  differ- 
ence is  very  slight.  V  rises  very  gradually  thronghout  the  curve.  O 
reports  that  during  normal  he  was  thinking  '  Now  I  must  get  myself 
into  this  state;'  there  was  more  tension,  more  excitement  than  in  re- 
action. Durine  reaction  attention  \7ent  up  and  down;  there  was  a 
high  degree  of  attention  because  the  ideas  were  clear;  but  attention 
was  not  constant.  Also  there  was  a  conscientious  pulling  together  now 
and  then,  along  with  a  feelinfif  of  responsibility.  There  were  excite- 
ment and  unpleasantness  with  the  sense  of  responsibility.  Good 
bodily  tone ;  quite  relaxed. 


Exp.  134. 

Bbnti^y. 

i'— 25'                                i'--35' 

I'— 3' 

R 
P 

2.80    3.10    3.40           2.50    2.75    2.75 
13.4    135    12.8           13.4    13.4    12.6 
3.10                                     2.67 
13.2                                     13.2 

I '-47' 

2.70 
13-4 

I '—10 

4.00 
12.6 
4.00 
12.6 

t 

3.00    3.25    2.80    2.80    2.85 
132    13.5    134    13-5    135 

3.00 
135 

3.11 
13.4 

3.00 
13.5 

During  the  first  reaction,  F  is  a  little  higher;  there  is  a  slight  drop 
in  the  curve  at  the  beginning  of  the  second  reaction.  O  reports  that 
during  normal  he  is  getting  adapted  to  the  situation.  During  the  first 
reaction,  attention  was  flighty  and  there  was  some  excitement.    Un- 

Sleasantness  because  attention  was  spasmodic  and  fitful.    A  little  bit 
isappointed  with  the  state  of  things.    During  the  second  reaction,  he 
picked  his  way  through  ideas.    Attention  if  anything  was  unpleasant 

Exp.  135.    Bbnti^by. 

I '—16' 

R    2.90    3.33 
P  13.5    12.6 

3" 
13.0 

i' — no' 

R    3.10    3.10    3.60    3.00    3.35    3.40    3.20    3.10    3.05    3'25    3«io 
P   13.6    13.5    13.6    13.0    13.0    13.0    13.8    13.5    13.5    13.7    13.0 

3-20 
13.3 
During  reaction  there  is  no  noticeable  change  in  the  depth  of  R, 
V  tends  to  rise  gradually.    O  reports:  normal  free  from  affection;  set- 
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tling  down.  Reaction.  Attention  to  auditory  ideas  and  Tiaoal 
perceptions.  O  made  a  false  signal,  which  made  him  nncoxnfort- 
ab1e»  because  he  thought  it  might  confuse  E,  There  was  a  strain  of 
unpleasantness  all  through.  An  occasional  idea  with  fleeting  nnpleas- 
antness.     Moderate  degree  of  attention;  not  sharp. 

Summary  of  Results  of  Last  Three  Experiments. 

i.     There  is  no  consistent  change  in  rates  of  /'and  R, 

ii.  Slightly  increased  Fand  slightly  deeper  breathing  occur 
in  revery. 

iii.     Probably  sensory  stimulation  causes  fall  in  V. 

iv.  Apparently  centrally  excited  feelings  have  very  slight 
effect  on/',  iff  and  V, 

Bxp.  136.    Sabine.    E  traced  with  a  pencil  the  letters  H  CS  on  0'% 
cheek.    O  attempted  to  decipher  them. 

if— 42'  I '—24" 

R    4.00    3.10    3.10    3.33        3.50    3.25    3.10 
P   12.8    11.5    12.0    12.5        11.2    10.6    11.2 

12.2  ii.o 

390    3-50    3-30    2.80    2.60    2.70 
11.4    11.6    II. I     11.4    12.4    12.2 

3-13 
11.6 

During  reaction:  R  is  considerably  inhibited.     V  falls  markedly, 
reaching  a  minimum  after  reaction. 

C.    Gknbral  Survey  of  Results  and  Discussion. 

/.     Changes  of  Rates  of  P  and  R. 

I.  In  order  to  put  the  main  results  of  the  study  in  form  for 
discussion,  the  experimental  data  may  now  be  tabulated.  Since 
there  were  many  equivocal  results,  either  some  rule  must  be 
adopted  for  their  interpretation,  or  they  must  be  excluded  from 
the  Table.  But  since  these  results  may  be  instructive  in  them- 
selves, it  was  not  deemed  proper  to  exclude  them.  There  are 
six  sorts  of  equivocal  cases: 

1.  Reaction  rates  of /'and  R  faster  than  normal  and  slower 
than  recovery. 

2.  Reaction  rates  of  P  and  R  slower  than  normal  and  faster 
than  recovery. 

3.  Reaction  rates  of  P  and  R  same  as  normal  and  faster  than 
recovery. 

4.  Reaction  rates  of  P  and  R  same  as  normal  and  slower 
than  recovery. 

5.  Reaction  rates  of /'and  R  same  as  recovery  and  faster 
than  normal. 


STUDY  OP  ATTENTION.  465 

6.  Reaction  rates  of /'and  R  same  as  recovery  and  slower 
than  normal. 

The  following  disposition  was  made  of  these  cases.  1,3,  and 
5  were  counted  with  the  unequivocal  increases  in  the  rate  of  P 
and  R;  cases  2,  4,  6,  were  counted  with  the  unequivocal  de- 
creases in  rate.  Since  there  were  four  physiological  symptoms 
determined,  there  will  be  four  main  rubrics  in  the  Table:  rate 
of  pulse;  rate  of  respiration;  depth  of  respiration;  and  volume. 
Under  each  of  these  rubrics  there  will  be  three  sub- heads,  since 
each  physiological  symptom  may  vary  in  any  one  of  three  ways, 
viz. ,  P  and  R,  with  respect  to  rate,  may  increase,  decrease,  or 
remain  unchanged;  R^  with  respect  to  height,  may  increase, 
decrease,  or  remain  unchanged;  V  may  rise,  fall,  or  remain 
unchanged.  The  experiments  are  grouped  according  to  the 
sense  department  to  which  the  stimulus  appealed.  Thus,  there 
is  a  visual,  auditory,  and  tactual  group.  The  number  of  ex- 
periments is  also  given  (Table  I,  p.  466). 

The  Table  shows  characteristic  differences  of  reaction  for  the 
different  kinds  of  experiments.  For  the  visual  group  the  rate 
of  R  is  very  greatly  increased.  The  rate  of  P^  on  the  other 
hand,  does  not  change  consistently.  In  approximately  half 
the  cases,  the  rate  of  P  is  faster,  and  in  the  other  half,  the  rate 
is  slower.  The  auditory  group  shows  another  correlation. 
The  rate  of  /'in  these  experiments  is  as  decidedly  decreased  as 
the  rate  oiR  was  increased  in  the  visual  group.  The  rate  of  R^ 
on  the  other  hand,  in  the  auditory  group  is  almost  as  equivocal 
as  was  the  rate  of  P  in  the  visual  group.  The  tactual  group 
varies  in  still  another  way.  Both  R  and  P  are  very  decidedly 
slowed.  The  changes  for  multiplication  resemble  those  for  visual 
stimuli.  This  may  be  due  to  the  fact  that  the  0*s  as  a  rule 
visualized  the  figures.  The  other  physiological  symptoms  seem 
to  show  no  differentiation  according  to  stimulus.  The  over- 
whelming result  for  all  experiments  is  inhibited  breathing  and 
diminution  of  the  V oi  the  arm.  In  order  that  the  character- 
istic changes  in  rate  of  P  and  R  may  not  be  attributed  to  the 
manner  of  distribution  of  the  equivocal  results,  th^  unequivocal 
results  are  given  alone,  in  a  similar  Table  (Table  II,  p.  467). 

The  Table  of  unequivocal  results  brings  out  the  same  fact 
as  the  Table  of  both  equivocal  and  unequivocal  results.  In  the 
visual  experiments,  the  rate  of  R  is  always  faster,  while  the 
rate  of  /',  with  the  exception  of  the  experiment  with  the  Mas- 
son  disc,  is  about  evenly  divided  between  faster  and  slower.  In 
the  second  group,  the  rate  of  P  is  very  decidedly  slower,  while 
the  rate  of  R  is  in  some  cases  faster  and  in'others  slower.  The 
slowing  of  both  P  and  R,  in  the  third  group,  is  even  more  pro- 
nounced than  in  the  Table  of  mixed  equivocal  and  unequivocal 
results. 
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Tablb  II. 


Kind  of 
Hxperiment 


Masson  disc 
After-image 
Radii  of  Circle 
Radii 

(Intrinsiclnt.) 
After-image 

(Intrinsiclnt.) 
Natural  Interest 

Difference  tone 
Watch  out-in-out 
Watch  in-ont-in 
End  of  tone 
Counting  beats 

Cold  Cylinders 
Pressure  Hair 
Size  of  Cylinder 

Multiplication 


Pulse 

Rbspiration 

Paster 

Slower 

Un- 
changed 

Paster 

Slower 

Un- 
changed 

8 

3 

2 

2 
2 

3 

10 
8 
8 

2 

3 

6 

I 

I 
I 

I 
I 

4 
4 

3 

2 

0 

I 
0 

I 
4 
4 
5 
4 

4 
5 

I 

2 

3 

3 
I 

3 

7 

2 

I 
0 
0 

6 

3 
3 

I 
0 

I 

6 

2 
I 

4 

0 

3 

2 

No.  of 
Experi- 
ments 


14 
12 
10 


I 

8 

7 

5 
10 

8 

8 
4 
3 


The  experimental  results  of  this  study  force,  then,  the  fol- 
lowing conclusion  upon  us.  Either  we  must  say  that  active 
attention  is?  different  in  kind  according  as  the  object  of  atten- 
tion is  a  visual,  auditory,  or  tactual  sensation,  in  just  the 
same  way  as  we  speak  of  visual  and  auditory  types  of  memory; 
or  we  must  say  that  the  changes  in  the  rates  of  P  and  R  are 
not  due  to  attention  at  all,  but  are  due  to  the  psychophysical 
process  of  the  sensation;  or,  as  a  third  possibility,  to  the  co- 
operative influence  of  both  attention  and  the  psychophysical 
process  of  sensation.  The  first  possibility  may  be  correct, 
although  at  present  there  is  no  theory  of  attention  which  dis- 
cusses such  a  view.'  As  for  the  third  possibility,  the  method 
of  expression  has  assumed  that  the  purely  reflex  effect  of  the 
stimulus,  if  any  at  all,  is  very  slight,  compared  with  the 
expression  of  the  mental  process.  There  is,  however,  positive 
evidence  in  favor  of  the  second  possibility.  Mentz*  says, 
••With  tones  and  clangs,  as  well  as  with  noises,  in  consequence 
of  increasing  intensity,  there  appears  an  increasing  lengthening 
of  pulse  which,  nevertheless,  with  high  intensities  is  again 
decreased  on  account  of  unavoidable  unpleasantness,  and  indeed 
even  passes  over  to  a  shortening.     The  cause  of  the  original 

*  C/.,    however,   Art.     Attention  in   Baldwin's   Diet.,   I,  86;    also 
Titchener,  Am,  Jour.  0/  Psych,,  XVI,  214. 
»  Phil.  Stud.,  XI,  95. 


468  STBVRNS : 

lengthening  is  probably  a  direct  effect  of  the  psychophyacal 
process  of  the  sensation,  since  this  process  physiologicany 
spreads  out  more  widely  in  the  organism  with  greater  inten- 
sities, and  thus  draws  into  sympathetic  action  not  only  tiie 
involuntary  and  voluntary  muscles,  but  also  the  vessels  and, 
with  greater  intensities  the  heart."  Mentz  gives  results  from 
Mosso's  work  which  show  the  same  effect  of  auditory  stimuli 
Lehmann^  says  with  regard  to  the  physiological  effect  of  cold. 
•*It  follows  that  cold,  in  every  case,  produces  a  lengthening  of 
pulse,  except  where  it  is  painful;  then  it,  like  every  other 
unpleasant  stimulus,  has  as  a  consequence  shortening  of  pulse." 
Warmth  has  the  opposite  physiological  effect.  Finally,  Kelcb- 
ner' finds  that  *'with  plea.santness  the  pulse  is  accelerated, 
if  the  pleasantness  is  set  up  by  taste  stimuli;  the  pulse  is  slowed 
if  tones  and  colors  serve  as  stimuli."  In  the  case  of  nn- 
pleasantness,  there  was  no  differentiation  of  results  accord- 
ing to  stimulus.  Changes  in  respiration  were  also  independ- 
ent of  stimulus.  While  it  is  true  that  there  is  not  a  uniformity 
among  these  purely  physiological  effects,  as  one  might  expect 
if  the  reaction  were  reflex,  it  is  quite  possible  that  different 
intensities  as  well  as  different  qualities  of  stimulus  Rive  diff- 
erent physiological  reactions.  The  Ritter-Valli  phenomenon 
is  a  case  in  point.  With  a  certain  very  low  intensity  of  stim- 
ulus, the  extensor  muscles  of  the  claw  of  the  crayfish  are 
stimulated;  with  higher  intensities,  the  flexors.*  Something 
of  this  sort  may  hold  for  smooth  muscle.  Again,  it  is  known 
that  exposure  to  low  temperature  depresses  the  vaso-constrictor 
nerves  more  than  the  vaso-dilator  nerves.  Also,  if  a  mixed 
nerve  is  stimulated  with  rapid  induction  shocks,  the  effect  is 
vaso-constriction;  if  with  slow  induction  shocks,  vaso-dilata- 
tion.  Assuming  the  results  to  be  purely  reflex,  there  seems  to  be 
sufficient  evidence,  on  physiological  grounds  alone,  to  account 
for  divergences. 

It  will  probably  be  urged  against  this  view  that  it  takes 
account  of  only  a  few  negative  cases,  while  it  neglects  a  well 
confirmed  correlation,  that  between  changes  in  rate  of  P  and  Jt 
and  active  attention.  We  propose,  therdfore,  to  examine  the 
experimental  evidence  for  this  correlation.  The  results  may 
be  thrown  into  a  Table  (Table  III)  wHich  will  include  the 
name  of  the  investigator  and  the  date  of  his  work;  the  stimu- 
lus to  attention  and  the  resultant  changes  in  rates  of  P  and  H, 
together  with  the  number  of  experiments  and  the  number  of 
O's,  so  far  as  these  data  are  obtainable.     The  plus  and  minus 

^  Die  korp.    Aeuster.  paych.  Zustande,  114. 
*  Arch.  f.  g.  Psych.,  vol.  V,  39. 

'  K.    Schafer'8  Physiol.,  II,  480,  for  a  description  of  this  and  similar 
phenomena. 
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mean  acceleration  and  retardation  of  P  and  R,     ±  means 
eiration  followed  by  retardation. 

Table  III. 

''ith  regard  to  the  rate  of  P^  the  Table  shows  uniformity, 
\  three  exceptions:  (i)  the  slowing  of /^  with  tactual  stim- 
iti  McDougairs  experiments;  (ii)  the  slowing  of  P  in  all 
Zoneff  and   Meumann's  experiments;    (iii)  the  denial  of 
relation  by  Angell  and  Thompson.     There  is  also  the  fact, 
.t  pointed  out  by  McDougall,  that  frequently  the  rate  of  P 
It  increases,  then  decreases  even  below  the  norm.     Binet  and 
<tirtier  confirm  this  result,  as  does  Gley  in  his  later  work, 
^fortunately,  most  investigators  have  given  only  the  main 
suits  of  their  work.     The  total  number  of  experiments,  and 
pecially   the  number    and   kind  of  discrepant   results,  are 
«inost  always  lacking.     The  rate  of  R  is  uniformly  increased, 
nth  three  exceptions:    (i)  Mosso  found  no  correlation;    (ii) 
AcDougall  found  slowing  of  i^  with  tactual  stimuli;    (iii)  An- 
{ell  and  Thompson  deny  correlation.      And  Lehmann  found 
Acrease  in  rate  of  R  only  under  certain  conditions.     On  the 
Other  hand,  Delabarre,  Mentz,  McDougall,  Binet  and  Courtier, 
and  Zoneff  and  Meumann  find,  on  the  whole,  an  increased  rate 
of  R^  although  had  Delabarre  taken  more  observations  from  other 
O's  than  *D,'  his  results  would,  apparently,  have  been  different. 
A  fact  which  may  possibly  help  to  explain  the  universal  quick- 
ening of  ^  is  the  almost  universal  use  of  visual  stimuli,  such 
as  reading,  counting  dots,  arithmetical  operations,  which  were 
probably  performed  visually,  and  reading-over  nonsense  sylla- 
bles.    Of   course,  against  this  suggestion,  it  can  be    shown 
that  Mentz   used  auditory   stimuli  mainly  and  nevertheless 
found  quickened  rate  of  ^,  although  there  were  many  cases  of 
retarded  R,  and  that  McDougall  did  not  use  visual  stimuli  at 
all.    But  on  the  other  band,  Zoneff*  and  Meumann  make  19 
experiments  with  optical  stimuli  against  12  with  acoustic  and 
tactual  together.      A  reasonably  long  series  of  experiments 
with  auditory  and  tactual  stimuli  has  never  been  made.     What- 
ever may  be  the  cause,  the  present  status  of  the  matter  is  this: 
for  pulse,  (i)  two  contradictory  correlations,   (ii)  a  denial  of 
correlation;  for  respiration,   (i)  a  uniform  correlation,   (ii)  a 
partial   contradictory    correlation,  and   (iii)   two    denials    of 
correlation. 

We  think,  therefore,  that  the  appeal  to  the  facts  does  not 
sustain  the  objection  that  we  have  based  our  thesis  on  a  few 
irregularities  in  the  face  of  a  well  established  correlation.  The 
well  established  correlation  does  not  exist.  And  furthermore, 
what  correlation  there  is  depends  on  a  narrow  range  of  ex- 
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periments,  in  which  discrepancies  have  been  largely  neglected, 
carried  out  on  a  small  number  of  O's, 

Again,  it  may  be  objected  that  the  discrepancies  in  our  re- 
sults can  be  explained  by  differences  in  the  state  of  attention 
itself.  It  may  be  said  that  attention  to  minimal  pressures  and 
cold  spots  is  not  of  the  same  sort  as  attention  to  a  Masson  disc. 
In  the  one  case  attention  is  powerfully  attracted;  in  the  other 
it  has  to  be  sustained  by  effort.  In  short,  the  tactual  and  part 
of  the  auditory  experiments  are  expressions  of  passive  attention, 
while  the  visual  experiments  are  expressions  of  active  atten- 
tion. This  theory  of  the  results  would  bring  about  a  happy 
compromise.  According  to  it,  the  results  would  confirm 
Mentz*  thesis  that  active  attention  accelerates  P  and  R,  while 
passive  attention  retards  them.  And  so  the  question  of  the 
validity  of  the  method  would  not  be  raised  at  all.  This  view 
has  a  certain  amount  of  plausibility,  but  it  leaves  out  of  account 
several  considerations,  (i)  The  known  physiological  fact  that 
stimulation  of  a  centripetal  nerve  or  of  a  sense  organ  does  pro- 
duce reflex  acceleration  or  slowing  of  the  heart.  There  is  no 
uniform  result  (such  is  the  impression  one  gets  from  Tiger- 
stedt*s  review*  of  the  literature)  from  this  sort  of  stimulation; 
but  the  important  point  for  this  argument  is,  that  the  heart 
does  respond  reflexly.  (ii)  The  purely  physiological  effects  of 
certain  stimuli,  demonstrated  by  Mentz,  Lehmann  and  Kelch- 
ner.  (iii)  The  diflSculty  of  discovering  a  reason  for  calling  at- 
tention to  tactual  and  auditory  stimuli  passive,  and  attention 
to  visual  stimuli  active.  Attention  to  a  liminal  pressure  or 
auditory  stimulus  is,  surely,  just  as  active  as  attention  to  a  limi- 
nal visual  stimulus. 

A  third  objection  may  be  made:  that  we  use  the  method  of 
expression  to  obtain  results,  while  we  deny  that  the  method  is 
expressive.  This  objection  is  merely  verbal.  The  method, 
apparently,  is  not  expressive  in  that  it  consistently  character- 
izes a  total  state  which  we  call  active  attention;  but  it  is  ex- 
pressive in  the  sense  that  it  responds  to  certain  physiological 
processes  which  may  vary  while  the  total  state  of  attention,  as 
regards  degree  and  kind,  remains  the  same.  That  is,  the 
method  is  expressive  for  certain  inessential  features  of  the  at- 
tentive experience;  but  it  is  not  expressive  for  the  state  as  a 
whole,  which  is  itself  the  object  of  investigation. 

The  argument  of  this  paper,  up  to  this  point,  may  now  be 
summarized.  The  method  of  expression  has  failed  in  the  do- 
main of  feelings.  Two  possible  reasons  were  suggested:  (i) 
complications  with  other  mental  processes,  and  (ii)  the  psy- 
chophysical processes  of  the  sensation.     The  results  of  this 

^  Phys.  des  Kreislaufes,  pp.  282.289,  1893. 
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study  point  definitely  to  the  second  factor,  unless  one  is  willing 
to  speak  of  visual,  auditory  and  tactual  attentions,  as  we  speak 
of  visual  or  auditory  memories.  Three  objections  were  brought 
against  this  view,  (i)  It  is  based  on  a  few  discrepancies  from 
a  well  established  correlation.  Reply:  the  correlation  is  not 
well  established.  (2)  The  results  are  the  expressions  of  active 
and  passive  attention.  Reply:  liminal  stimuli  all  require  active 
attention,  yet  the  expression  is  different.  (3)  We  deny  that 
the  method  of  expression  is  expressive,  and  yet  make  use  of  its 
results.     Reply:     this  objection  is  merely  verbal. 

//.  The  Significance  of  the  Changes  in  Volume,  So  far, 
we  have  considered  only  two  symptoms  of  the  expressive 
method,  w>.,  changes  in  rate  of  P  and  R,  It  may  now  be 
asked  whether  the  changes  in  V  and  depth  of  breathing  are 
expressive  or  merely  reflex.  In  these  experiments,  as  Table 
I.  shows,  V  zxiA.  depth  of  R  changed  consistently  with  active 
attention.  Wherever  there  was  a  state  of  active  attention, 
there  were  always  a  fall  in  V  and  inhibited  breathing.  These 
two  symptoms,  therefore,  would  seem  to  be  the  characteristics 
of  active  attention.  But  there  is,  at  least,  positive  evidence 
against  the  F change.  Just  as  the  changes  in  rates  of  /'and 
R  brought  suspicion  on  themselves  by  a  too  pliant  response  to 
experimental  conditions,  so  the  ^^  change  brings  suspicion  on 
itself  by  a  too  indiscriminate  response  to  experimental  condi- 
tions. The  all  but  invariable  reaction  in  our  own  experiments 
was  a  fall  in  V.  The  all  but  invariable  reaction  in  the  whole 
literature  of  the  expressive  method,  whether  applied  to  the 
feelings  or  to  attention,  is  a  fall  in  V,  We  conclude,  there- 
fore, that  every  sensory  stimulus  tends  to  produce  a  fall  in  vol- 
ume of  the  arm.  The  evidence  for  this  thesis  is  as  follows,  (i) 
In  exps.  133,  134,  135  of  this  paper,  in  which  there  was  a  state 
of  active  attention  without  sensory  stimulation,  F showed  no 
tendency  to  fall,  (ii)  The  greatest  and  most  sudden  changes 
in  Fcome  at  the  very  beginning  of  the  reaction,  during  or  im- 
mediately after  the  pericKi  of  stimulation,  although  it  is  im- 
probable that  the  highest  degree  of  attention  has  been  attained 
at  that  point,  (iii)  The  fact,  already  mentioned,  that  fall  in 
F  independent  of  mental  conditions  has  been  the  almost  uni- 
versal reaction  in  all  experiments  with  the  plethysmograph. 
A  detailed  review  of  the  results  of  the  method  of  expression  as 
regards  V  will,  we  think,  bear  out  this  statement.  The  re- 
sults may  be  tabulated.  The  name  of  the  author,  the  date  of 
his  work,  together  with  the  kind  of  stimulus,  affective  or  at- 
tentive, and  the  change  in  volume  expressed  by  a  plus  or  minus 
sign  to  indicate  a  rise  or  fall  respectively  are  given. 

The  Table  shows  a  uniform  decrease  in  V  for  all  mental  con- 
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Tabi«b  IV. 


Investisration 


M088O 
Lehmann 


1879,  i^i 
1887 


7892 


Hallion  and  Comte 


Shields 


1894 
1895 


Binet  and  Henri    1895 


Binet  and  Courtier 

1896 

Angell  and  McLennan 

1896 


McDougall 


1896 


Angell  and 

Thompson    1899 


Lehmann 


1899 


Gent 


1903 


Gfey 
Bonser 


1903 
1903 


stimulus 


Volume 


Every  psychic  activity 

Pleasant 
Unpleasant 

Pleasant 
Unpleasant 


Tactual,  auditory  pain 

Olfactory  sensations  and  mental 
work 

Cold,  tactual  sensations 
Pleasant  and  unpleasant  emotions 
Intellectual  work 


Pleasant  and  unpleasant  emotions 


Active  attention 

Agreeable 
Disagreeable 

Watch  tick,  mental  arith., 
recall  of  past  events 


Emotions,  intellectual  operations, 
sensations 

Voluntary  attention 

Involuntary  attention  (fright) 

Spannung 

Unpleasantness 

Pleasantness 

Strain 
Relaxation 
Pleasantness 
Depression 

Mental  arithmetic 

Mental  arithmetic 


—  75% 
4-25% 

-h?  % 

-90% 


-h 
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ditions,  with  the  exception  of  F^r^'s,  Lehmann's  and  Gent's 
work.  Angell  and  McLennan  found  a  rise  in  V  with  agree* 
able  stimuli  in  an  unspecified  percentage  of  their  experiments. 
But  since  they  do  not  publish  curves,  or  state  their  results  pre- 
cisely, one  is  jtistified  in  not  taking  tiieir  results  into  account. 

We  propose,  now,  to  examine,  to  f«r  as  this  is  possible  from  their 
published  results,  the  evidence  for  the  rises  in  volume  asserted  by 
F6r6,  Lehmann  and  Gent.  P6r^,  Sensation  et  Mouvementy  finds  that 
sensory  stimuli  when  tested  with  a  dynamometer  fall  into  a  dynamo- 
genie  series.  In  chapter  XVII,  he  finds  that  taste,  smell,  auditory  and 
visual  stimuli,  when  tested  with  the  plethysmograph,  also  arrange 
themselves  according  to  the  degree  of  their  effects.  V€t€  does  not  say, 
as  he  does  in  the  case  of  the  dynamometry  experiments,  that  the 
change  in  V  is  correlated  with  the  affective  tone  of  the  stimulus.  On 
the  contrary,  at  least  in  the  case  of  diffusible  excitants  as  alcohol  and 
ether,  he  suggests  that  the  type  of  reaction  is  due  to  intensity  of 
stimulus.  **Une  excitation  falble  produit  la  dilatation;  une  pen  plus 
forte,  la  dilatation  suivie  de  retraction  proportlonelle;  une  excitation 
trds  forte,  une  retraction  immediate*'  (p.  108).  On  p.  113  Vix€  says, 
*'Toute8  les  Amotions  d^pressives  d^terminent  une  diminution  de  vol- 
ume dans  les  membres;  toutes  les  Amotions  excitantes  on  agr^bles 
d^terminent  un  effet  inverse.**  We  have  failed  to  discover  any  curves 
in  either  edition  of  Sensation  et  Mouvetnent  which  exemplify  this 
conclusion. 

Lehmann,  Die  Hauptgesetze  etc.,  publishes  nineteen  curves,  of 
which  thirteen  are  reactions  to  simple  pleasant  or  unpleasant  stimuli. 
The  curves  with  the  initial  of  the  observer  and  stimulus  are  as  follows: 

Sugar  solution. 

Eau  de  Cologne. 

Saccharin. 

10%  quinine  sulphate. 

Lukewarm  water  with  a  few  drops  of  tartaric  acid. 

Hand  in  50°  water.    Un  pleas. 

Pin  stuck  in  nates. 

Carbon  bisulphid.    Told  it  was  pleasant. 

Arm  in  water  43^.    Decidedly  pleasant. 

Tobacco  cigarette.    Pleasant. 

*'  "  Unpleasant. 

Wall  paper,    i^sthetic  pleasure. 
Tuning   fork   sympathetically   actuated.      Intellectual 

pleasure. 
Fright. 
Fright. 
Depression. 
Fear. 
Fright. 
Anger. 

These  experiments,  where  possible,  were  carried  out  on  two  other 
observers.  In  all  there  must  have  been  fifty-seven  curves,  of  which 
thirty-nine  were  simple  feeling  curves.  But  we  are  here  concerned 
only  with  the  curves  of  pleasantness.  These  curves  are  I  A,  I  B,  I  C, 
II  B,  III  A,  III  C,  IV  A.  If  these  experiments  were  repeated  on  two 
other  observers,  there  must  have  been  twentv-one  curves  to  generalize 
from.  These  curves  must  now  be  examined  with  regard  to  the 
amount  and  character  of  the  rise  in  V  and  its  coincidence  with  the 
period  of  stimulation. 
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I  A.  The  V  before  stimalation  is  very  low.  Just  after  stimulation 
there  is  a  sudden  though  very  slight  rise  in  V.  The  V  remains 
almost  level  for  thirty  seconds,  although  there  is  a  slight  gradual  in- 
crease, which  reaches  a  maximum  twenty-eight  seconds  after  the 
stimulus  was  applied.  The  absolute  and  relative  change  in  K  is  so 
slight  and  comes  so  long  after  the  stimulus  that  it  seems  very  doubt- 
ful whether  any  positive  conclusion  can  be  drawn  from  it. 

I  B.  There  is  undoubtedly  a  rise  in  V  coincident  with  the  period  of 
stimulation.  Although  it  should  be  pointed  out  that  the  V  was  low 
when  the  stimulus  was  applied. 

I  C.  This  curve  is  very  much  like  I  A.  The  normal  is  very  low 
and  the  reaction  is  very  long  delayed  (^due  to  the  dissolving  of  the 
saccharin,  Lehmann  says)  and  very  slight  when  it  comes.  About 
twenty-two  seconds  after  the  substance  is  tasted  and  forty  seconds 
after  it  is  administered,  there  is  a  slight  rise  in  V. 

II  £  affords  a  good  illustration  of  the  freedom  of  interpretation  that 
is  possible  in  work  of  this  kind.  Lehmann  says  that  for  ten  seconds 
after  stimulation  the  K  diminished,  then  increased  until  it  exceeded 
the  normal  level.  So  it  does;  but  not  until  thirty  seconds  after  stim- 
ulation. Without  some  good  introspective  reason,  it  seems  inadmis- 
sible to  call  a  subsequent  rise  in  V^  after  an  initial  fall,  the  expression 
of  an  affective  process. 

III  A.  Lehmann  calls  this  curve  an  ausgeprdgte  Lusicurve*  The 
fact  is  this.  The  V  for  nearly  thirty  seconds  after  stimulation  is  less 
than  that  at  the  time  of  stimulation.  A  decided  rise  in  V  does  not 
occur  until  forty-five  seconds  after  stimulation.  Furthermore,  the 
rise  in  V  does  not  occur  so  soon  nor  is  it  so  marked  when  It  occurs, 
as  is  the  rise  in  Kin  III  B,  the  unpleasant  tobacco  curve.  In  III  B  a 
very  decided  rise  in  F  occurs  a  few  seconds  after  the  stimulus  is  a:> 
plied.  There  is  a  low  V  for  twenty  seconds,  with  a  very  decided 
increase  before  the  period  of  stimulation  is  over.  This  curve  is  very 
much  like  II  E  in  its  general  type.  The  stimulus  for  II  B  was 
enischieden  lusterregend,  Lehmann  finds  a  physiological  reason  for 
the  fall  in  V  in  II  B,  although,  apparently,  he  is  willing  to  attribute 
the  fall  in  volume  in  III  B  to  the  unpleasantness  of  the  tobacco.  If 
II  B  is  called  a  curve  of  pleasantness,  we  see  no  reason  why  III  B 
should  not  be  so  called. 

III  C  is  a  curve  of  aesthetic  pleasantness.  The  V  falls  for  about  ten 
seconds,  then  slowly  attains  and  gradually  surpasses  the  level  before 
stimulation,  and  smks  slightly  oelow  the  normal  level  before  the 
stimulus  is  removed.  Here,  again,  the  curve  has  the  same  general 
aspect  as  II  B,  III  A  and  III  B,  namely,  a  low  level  for  several  sec- 
onds after  stimulation,  with  a  gradual  return  to  the  normal  level  or 
above  it.  But  there  is  a  positive  rise  in  this  curve,  coincident  with 
the  period  of  stimulation. 

IV  A.  This  curve  is  an  example  of  intellectual  pleasantness.  The 
stimulus  was  the  perception  of  a  tuning  fork  actuated  sympathetically 
by  another  fork.  The  V  begins  low,  and  had  already  begun  to  rise 
before  the  stimulus  was  applied.  It  continues  to  rise  throughout  the 
period  of  stimulation,  reaching  a  maximum  after  the  stimulus  has 
ceased. 

The  result  of  this  examination  is  that  out  of  seven  curves  of  pleas- 
antness in  only  three  is  there  an  unequivocal  rise  in  V  coincident  with 
the  period  of  stimulation.  And  in  each  of  these  curves  there  is  some 
questionable  circumstance.  In  I  B  and  IV  A  the  Fwas  low  and  had 
already  begun  to  rise  when  the  stimulus  was  applied.  In  III  C,  the 
rise  in  V  follows  a  marked  fall  in  V, 

Lehmann  gives  fifteen  examples  of  Lustzusidnde  in  the  KSrp.  Auss. 
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psych,  Zustdnde,  These  experiments  are  described  in  the  text,  pp. 
131-136.  The  list  of  cnrres,  with  the  initials  of  the  observer,  and  the 
stimulus,  is  as  follows. 


I. 

XLIII  D. 

P.  L. 

Smell  of  saffron. 

2. 

XLIII  E. 

P.  L. 

Nitrobenzol. 

3- 

XUV  A. 

A.  L. 

Menthol. 

4. 

XUV  B. 

A.  L. 

Chloral. 

5- 

xuv  C. 

P.  L. 

Patchouli. 

6. 

XLIV  D. 

S.N. 

Attar  of  roses. 

7- 

XLVA. 

A.  L. 

Saffron. 

8. 

XLVB. 

Dr.  B. 

Menthol. 

9- 

XLVC. 

A.  L. 

A  bit  of  sugar. 

TO. 

XLVD. 

P.  L. 

Powdered  chocolate. 

XX. 

XLVI  A. 

H.  K. 

Chocolate  cake. 

12. 

XLVI  B. 

P.  L. 

Cheerful  tune. 

13- 

XLVI  C  +  D. 

A.  L. 

Colored  photograph. 

14. 

XLVI  E. 

A.  L. 

Spontaneous  pleasant  memory. 

15. 

XLVII  A. 

A.  L. 

Satisfaction  at  solution  of  easy  problem 

No.  I.  About  nine  seconds  after  the  beginning  of  stimulation,  the 
curve  reaches  its  lowest  level.  It  then  rises  sharply,  reaching  the 
normal  level  eighteen  seconds  after  stimulation  and  finally  exce^ing 
the  normal  niveau. 

No.  2.  There  is  a  slight  rise  in  V  just  after  stimulation,  followed 
by  a  fall  in  K,  which  remains  low.    Lehmann  does  not  call  this  a  rise. 

Nos.  3,  4,  5.  Show  short,  sharp  rises  in  V  either  in  part  coincident 
with  the  stimulus  or  entirely  so  (as  in  No.  5). 

No.  6.  There  is  a  slight  rise  m  V  coincident  with  the  stimulus. 
But  one  can  hardly  refrain  from  the  thought  that  had  the  stimulus 
occurred  a  few  seconds  earlier,  under  a  respiratory  oscillation,  the  re- 
sult would  have  been  just  as  good. 

No.  7.  The  V  rises  sharply  out  of  the  normal  level  coincident  with 
the  first  half  of  the  period  of  stimulation.  It  falls  during  the  last  half 
of  the  stimulation,  reaching  a  lower  level  than  the  normal. 

No.  8.  A  very  decided  fall  in  K,  which  Lehmann  suggests  may  be 
due  to  the  very  long  deep  respiration  and  strain  of  attention. 

No.  9.  The  stimulus  is  followed  by  a  long,  low  fall  in  K  which 
never  exceeds  the  normal  level. 

No.  10.  The  stimulus  is  applied  at  the  lowest  point  in  the  curve; 
the  K  gradually  rises,  reaching  the  normal  level  about  eight  seconds 
after  the  chocolate  was  tasted,  and  surpassing  the  norm. 

No.  II.  The  stimulus  is  followed  by  a  fall  in  K,  which  at  no  time 
afterwards  exceeds  the  normal  level. 

No.  12.  The  F  falls  during  half  the  time  the  melody  was  played; 
it  rises  during  the  other  half.  But  it  does  not  exceed  the  normal  level 
at  any  time  during  the  period  of  stimulation.  Afterwards  it  rises  con- 
siderably. 

No  13.  Closely  resembles  No.  12.  The  V  is  low  during  the  whole 
period  of  stimulation;  it  rises,  and  remains  continuously  high,  after 
the  exposure  of  the  picture. 

No.  14.  The  K  begins  to  rise  with  the  first  signal  and  rises  steadily 
to  an  acme  jiist  above  the  second  signal. 

No.  15.  The  curve  rises  sliglAly  after  the  first  signal,  falls,  then 
begins  to  rise  a  little  before  the  second  signal.  It  does  not  reach  a 
high  level  at  any  time. 

The  review  shows  that  positive  rises  in  V  coincident  with  stimula- 
tion occur  in  curves  3,  4,  5,  6,  7,  10,  and  14.  That  is,  in  seven  out  of 
fifteen  cases.    An  examination  of  all  the  curves  reveals  three  kinds  of 
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rises  in  K.  (i)  An  initial  rise  coincident  with  the  period  of  stimnU- 
tion.  As  in  curves  XLIV  A,  B,  C,  D»  and  XLV  A.  (ii)  A  rise  when 
the  normal  V  is  very  low,  as  in  curves  XLV  D  and  B.  (iii)  A  rise 
which  follows  a  more  or  less  prolonged  fall  in  V,  It  seems  possible 
to  bring  all  of  these  curves,  with  the  exception  of  XLV  D  and  B,  under 
one  head.  The  general  character  of  the  curves  is  the  same.  There  is 
a  positive  rise  in  Kor,  at  least,  a  tendency  to  rise  just  after  or  along 
with  the  application  of  the  stimulus.  This  initial  rise  is  followed  by 
a  fall  in  V^  after  which  the  V  regains  the  normal  level  or  exceeds  it. 
Instances  of  this  general  character  are  curves  XLIII  D  and  B,  XLIV 

A,  B,  C,  D,  XL  A,  B,  C  (not  D),  XLVI  A.  B,  C(not  E)  and  XLVII  A. 
All  the  curves,  with  two  exceptions,  conform  to  this  general  type.  Of 
course,  the  three  parts  of  the  curve,  the  initial  rise  (or  tendency  to  rise), 
the  fall  and  the  subsequent  rise  may  vary  considerably  in  different 
curves.  For  example,  there  is  no  tendency  for  the  V  to  rise  just  after 
stimulation,  in  curves  XLVI  A,  B  and  C.  But  the  subsequent  fall  and 
rise  is,  apparently,  a  constant  character  of  everv  curve  mentioned.  Now 
these  two  rises,  the  initial,  and  the  final  rise  after  the  fall,  permit  great 
latitude  of  interpretation.  If  the  initial  rise  is  very  slight,  the  expres- 
sion of  the  pleasantness  is  looked  for  in  the  final  rise,  as  was  the  case 
in  XLIII  D  and  XLVI  B,  C.  On  the  other  hand,  if  the  initial  rise  is 
considerable,  even  if  the  final  rise  is  large,  the  first  rise  is  called  the 
expression  of  pleasantness.  Witness  curves  XLIV  A,  B,  C,  D,  and 
XLV  A.  The  fall  in  V  and  subsequent  rise  occur  in  these  curves  as  in 
all  the  others  ;  but  the  characteristic  expression  of  the  feeling  is  said 
to  be  the  initial  rise,  which  in  these  cases  is  large.  This  license  in 
interpretation  is  responsible  for  much  of  the  apparent  success  of  the 
method.  So  long  as  the  expression  of  the  feeling  may  be  looked  for 
anywhere  from  2  seconds  to  i  minute,  after  the  time  of  stimulation, 
without  an  exact  introspective  check  on  the  interpretation  of  the 
curve,  one  must  expect  that  arbitrariness  of  interpretation  with  which 
not  only  Lehman  n  but  others  after  him  may  be  justly  charged.  But, 
waiving  that  objection,  the  fact  remains  that  there  are  seven  positive 
rises  in  K  Coincident  with  the  stimulus.  This  number  is  not  sufficient 
to  establish  the  correlation,  even  if  those  curves  were  unobjectionable. 
But  it  may  be  urged  against  them  that  in  the  best  examples,  XLIV  A, 

B,  C,  and  XLV  A,  the  sudden  rises  occur  where  there  is  considerable 
disturbance  of  the  breathing,  due,  probably,  to  the  use  of  olfactory 
stimuli.  And  in  one  case,  XLV  D,  the  stimulus  was  applied  when  the 
V  was  very  low. 

Gent  ^  describes  four  reactions  of  mixed  pleasantness  and  strain,  al- 
though only  one  curve  is  published.  The  curves  with  the  initial  of  the 
O  and  the  kind  of  stimulus  are  as  follows: 

1.  Ch.  Smell  of  fresh  lemon. 

2.  Ch.  Menthol. 

3.  Ha.  Violet. 

4.  Wi.  Violet.     (Fig.  13.) 

No.  I.  We  quote  Gent's  description  of  these  curves,  with  the  excep- 
tion of  the  last.  ''In  die  Reizphase  tritt  die  Volumcurve  ansteigend 
ein  mit  wachseuden  Pulshohen  und  wird  in  ihrem  Fortgsn^e  kaum 
von  dem  Geruchreiz  alteriet.  Sobald  derselbe  sein  Ende  erreicht  hat, 
sinkt  er  plotzlich,  so  dass  es  den  Eindruck  macht,  als  sei  der  bisherige 
Hochstand  des  Niveaus  nicht  der  normale  gewesen*'  (p.  757). 

No.  2.  "Die  Volumcurve  tritt  ansteigend  ohne  Spontanschwank- 
ungen  und  Respirations-oscillationen  in  die  Reizphase  ein*'  (p.  758). 

1  Philosophische  Stud.,  XVIII,  757. 
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No.  3.  "Dos  Beispiel  bietet  den  allgetneinen  Zagen  nach  dasselbe 
Verba Iten  dar,  wie  die  bereits  besprocheneo  Beispiele,  nur  dass  hier 
daa  Armvolumen  nicht  ansteigend,  sondern  mit  Neignng  zur  Senk- 
UDg  in  die  Reizphase  eintritt**  (p.  758). 

No.  4.  The  V  rises  very  slightly  for  three  pulses,  falls  for  six 
pulses  and  rises  during  the  remainder  of  stimulation,  reaching  a  max- 
imum after  stimulation.  This  curve  has  the  same  general  character 
as  those  of  Lehmann  already  discussed.  There  are  au  initial  rise,  fall, 
and  final  rise  in  V,  It  is  an  important  matter  for  interpretation  to 
know  which  of  these  phases  is  the  essential  reaction.  Of  these  four 
curves  there  seems  to  be  only  one,  No.  2,  which  shows  an  unequivocal 
rise  in  F  coincident  with  the  stimulus.  The  first  curve  is  'scarcely 
altered'  by  the  smell  stimulus.  No.  3  yields  a  fall  in  V,  No.  4  it 
half-rise  and  half-fall.  Yet,  on  the  basis  of  these  experiments,  Gent 
feels  justified  in  concluding  that:  ''Das  Gefnhl  der  Lust  erzeugt 
immer  eiu  Auschwellen  des  Armvolums  mit  Zunahmeder  Pulshohen*' 
(p.  759).  Gent  has  also  some  K curves  to  show  the  effect  of  pleasant 
emotions.  But  he  concludes  that  "das  Armvolumen  zeigt  weder  ein 
constantes  Steigen  noch  Sinken"  (p.  781). 

Gent  finds  that  the  feeling  of  relaxation  {Losung)  is  characterized 
by  a  rise  in  K.  He  describes  five  experiments  with  that  feeling,  the 
stimulus  to  which,  iu  every  case,  is  a  problem  in  multiplication. 
The  characteristic  reaction  is  a  fall  in  K,  while  the  problem  is  being 
solved  {Spannung),  followed  by  a  rise  in  F,  which  may  beg^n  before  the 

J>roblem  is  solved,  and  which  continues  to  rise  above  the  normal 
evel  after  the  solution  is  reached.  It  is  possible  that  this  rise  in  V^ 
after  stimulation,  is  an  active  expression  of  the  feeling  of  relaxation, 
as  Gent  holds.  But  it  seems  more  likely  that  it  is  a  purely  passive 
restoration  of  physiological  equilibrium  which  has  been  disturbed  by 
the  stimulus.^  Only  one  curve  (Pig.  8)  is  published,  so  that  it  is  not 
possible  to  give  a  detailed  criticism.  But  it  seems  unlikely  that  the 
satisfaction  of  performing  a  simple  arithmetical  operation  should 
express  itself  by  such  a  powerful  and  continuous  rise  in  Kas  is  shown 
in  Pig.  8,  while  it  is  next  to  impossible,  by  any  sort  of  pleasant  sen- 
sory stimulation,  to  obtain  even  a  very  moderate  rise  in  K. 

We  have  now  fini.shed  the  review  of  those  instances  of  rise 
in  V  on  the  basis  of  which  a  correlation  with  pleasantness  has 
been  established.  F6r6  has  published  no  curves  with  which 
we  are  acquainted,  showing  the  effect  of  pleasant  and  unpleas- 
ant stimuli  on  V,  although  he  is  the  author  of  the  correlation. 
In  Lehmann's  first  work  there  are  three  rises  in  V  coincident 
with  the  stimulus;  in  his  second  work  there  are  seven  rises 
coincident  with  the  stimulus.  In  Gent's  curves,  there  is  one 
rise  in  V  coincident  with  the  stimulus.  Therefore,  there  are 
eleven  rises  in  V  coincident  with  a  pleasant  stimulus  in  the 
literature*  of  the  expressive  method. 

This  paucity  of  positive  rises  in  V  has  not  escaped  other  observers. 
Lehman n  says,  "It  is  a  well  known  circumstance  that  the  bodily  ex- 

^  Cf,  Zoneff  and  Meumann,  Phil.  Stud.,  XVIII,  63,  for  the  similar 
view  that  after  retardation  of  P  by  pleasantness,  P  tends  to  increase 
from  purely  physiological  causes. 

*  P6r6  cites  the  results  of  Ir'herminier,  Etudes  plethysmographiques 
en  psycho-physiologie,  Th^e,  Bordeaux,  1897,  in  support  of  his  theory. 
I  have  not  been  able  to  consult  this  paper. 
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pretsions  of  pleasurable  states  can  be  demonstrated  only  with  great 
difficulty.  While  I  found  earlier  (in  the  Hauptgeseize)  that  all  sim- 
ple pleasurable  feelings  are  accompanied  by  increase  in  V^  in  addition 
to  increased  height  of  pulse,  most  later  observers  in  this  field  have 
been  able  to  demonstrate  no  essential  difference  between  pleasant  and 
unpleasant  stimuli.  As  we  shall  see  in  the  sequel,  such  a  difference 
does  nevertheless  exist;  and  if  authors  like  Kiesow,  Shields  and  Binet 
are  not  able  to  find  this,  probably  a  whole  series  of  interesting  cir- 
cumstances is  at  fault"  iKorp,  Aeus.  psych,  Zusi.,  128),  Lehmann 
objects  to  Binet  and  Courtier's  work  that  they  investigated  emotions 
and  that  children  were  observers.  He  suggests  that  the  difference 
may  have  been  overlooked  by  Shields.  Lehmann  gives  four  reasons 
for  the  paucity  of  rises  in  K  with  pleasantness,  (i)  It  is  difficult  to 
set  up  strong  feelings  of  pleasantness,  (ii)  Since  the  feelings  are 
weak  the  curves  must  be  represented  very  plainly,  especially  with 
reference  to  length  and  height  of  pulse,  in  order  that  small  differences 
may  be  visible.  Tiii)  The  observer  must  be  kept  in  a  state  of  affective 
equilibrium,  (iv)  It  is  impossible  to  avoid  active  attention,  which 
has  the  opposite  expression  of  pleasantness.  In  reply  to  these  reasons 
it  may  be  said  (i)  that  it  is  true  that  the  objective  expression  of 
pleasantness  is  difficult  to  secure.  Such,  at  least,  has  been  the  expe- 
rience of  the  Cornell  Laboratory.^  But  to  attribute  this  difficulty  to 
the  weakness  of  the  pleasantness  during  the  experiment  without 
valid  reasons  for  the  attribution  and  in  face  of  the  fact  that  in  ordi- 
nary life  pleasantness  is  easily  excited  is  almost  a  question  begging 
argument,  fii)  This  does  not  Apply  to  F  but  merely  to  changes  in 
length  and  height  of  pulse,  (iii;  This  is  undoubtedly  true,  (iv) 
This  reason  involves  a  discussion  of  the  relation  of  attention  to  feeling, 
which  is  not  within  the  province  of  this  paper,  and  in  the  second 
place,  although  it  may  be  a  difficulty,  Lehmann  himself  has  proved 
that  it  is  not  insuperable,  by  the  fact  of  his  own  curves. 

///.     Summary  of  Conclusions. 

The  fourth  physiological  symptom  with  which  this  paper  is 
concerned,  namely,  depth  of  breathing,  must  remain  the  sole 
characteristic,  the  validity  of  which  is  not  impugned  either  by 
our  own  results  or  those  of  other  observers.  As  we  have  al- 
ready said,  with  a  few  exceptions  it  is  the  universal  character- 
istic of  active  attention.  The  position  of  this  paper,  therefore, 
with  regard  to  the  four  physiological  symptoms  may  be  sum- 
marized in  three  theses. 

(i)  Changes  in  rates  of /*and  R  are  brought  about  by  the 
psychophysical  process  of  sensation. 

(ii)  Every  sensory  stimulus  (probably  in  proportion  to  its 
intensity)  tends  to  produce  a  fall  in  V. 

(iii)  Inhibited  -^  is  a  characteristic  of  active  attention. 

IV,     Classification  and  Discussion  of  Equivocal  Cctses, 

A  classification  and  analysis  of  the  equivocal  cases  brings 
out  some  interesting  relations  as  to  the  sensitiveness  to  change 

*  Cf.  Titchener,  Exp.  Psych.,  Instructor's  Manual  —  Qualitative, 
181,  for  a  curve  of  pleasantness. 
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of  the  circulatory  and  respiratory  functions.  We  assume  that 
if  either  function  reacts  pliantly  to  the  conditions  of  the  ex- 
periment, there  will  be  few  equivocal  cases.  On  the  other 
hand,  if  the  function  is  inert,  there  will  be  many  equivocal 
cases.  The  following  Table  shows  the  total  number  of  experi- 
ments in  each  sense  department,  together  with  the  number  of 
equivocal  reactions  of  P  and  R. 

Tabi*b  V. 


Bquivocal  Cases 

Number 

stimulus 

R 

p 

of  Bxpts 

Masson  disc 

After>itnage 

Radii  of  circle 

Radii  with  intrinsic  interst 

After-image  with  intrinsic  interest 

Questions  in  philosophy 

5 

4 

2 
I 

3 

2 

17 

5 
7 
5 

2 

5 
4 

28 

14 
12 

ID 
7 

I 
56 

Difference  tone 
Watch  from  out  in 
Watch  from  in  out 
End  of  tone 
Counting  beats 


I 

4 

I 

I 

I 

I 

I 

4 

3 

4 

7 

14 

% 

8 

7 
5 

ID 

8 
38^ 


Cold  spots 
Minimal  pressure 
Comparing  size  of  cylinders 


1  I 

2  I 
I  o 

4  2 


8 
4 
3 


15 


Multiplication 


The  Table  shows  that  there  are  fewer  equivocal  cases  of  R 
in  the  visual  and  auditory  experiments  than  there  are  equivo- 
cal cases  of  P,  On  the  other  hand,  there  are  more  equivocal 
cases  of  R  in  the  tactual  group  than  of  P,  This  result,  if  our 
assumption  as  to  the  meaning  of  an  equivocal  case  is  correct, 
means  that  the  respiratory  function  is  more  sensitive  to  audi- 
tory and  visual  stimuli  than  is  the  cardiac  function;  but  that 
the  heart  responds  more  readily  to  tactual  stimuli  than  does 
respiration.     The  Table  also  shows  that  the  total  number  of 
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equivocal  cases  with  relation  to  the  whole  number  of  experi- 
ments is  less  in  the  tactual  and  auditory  experiments  than  in 
the  visual.  The  proportion  is  45:57  for  visual;  21 138  for  audi- 
tory; and  6:15  for  tactual.  This  fact  would  seem  to  indicate 
that  both  P  and  R  respond  less  readily  to  visual  stimuli  than 
to  tactual  and  auditory  stimuli. 

V,     Remarks  on  the  Experiments  with  Intrinsic  Interest  and 

on  the  Attitude  Experiments, 

It  remains  to  say  a  word  about  the  experiments  with  intrin- 
sic and  natural  interest,  and  the  'attitude'  experiments.     The 
former  experiments  were  suggested  as  a  means  of  varying  the 
central  conditions  of  attention  while  the  peripheral  conditions 
remained  the  same.     It  was  thought  that  if  peripheral  factors 
were  the  cause  of  the  changes  in  rate  of  P  and  /?,  the  case 
would  be  strengthened  if  it  was  shown  that  a  wide  variation  of 
central  conditions  made  no  essential  difference  in  the  results. 
Of  course,  such  a  conclusion  is  valid  only  on  the  assumption 
that  the  central  conditions  would  express  themselves  differently 
from  the  peripheral  conditions.     Apparently,  the  variation  in 
conditions  made  no  marked  diflFerence  in  result.     The  latter 
experiments  were  instituted  with  a  view  to  showing  whether  it 
is  possible  for  the  same  observer  to  give  consistently  different 
reactions  to  the  same  stimulus.     If  it  were  possible,  it  was 
thought  that  it  would  show  a  possible  ground  for  the  discrep- 
ancies with  which  the  literature  of  the  expressive  method 
abounds.     The  changes  in  I^and  depth  of  ^  show  no  differen- 
tiation according  to  attitude.     The  reaction  for  the  most  part 
is  fall  in  Fand  inhibited  R,     The  rates  of /*and  R  for  the  in- 
different attitude  do  not  change  consistently  within  the  group, 
although  the  pulse  shows  an  evident  slowing.     The  active  and 
the  affective  attitudes;  however,  are  differentiated  quite  sharply 
by  the  changes  in  rate  of  P,   which  in  the  active  attitude  \s 
faster  (except  one  reaction),  and  in  the  affective  attitude  is 
slower. 

VI,     Concluding  Remarks, 

The  writer,  after  consideration  and  in  the  light  of  all  the 
facts,  has  felt  under  the  necessity  of  saying  that  the  method 
of  expression  as  applied  to  the  study  of  the  feelings  and  of 
attention  has  failed.  When  one  compares  Lebmann's  extrav- 
agant suggestion*  with  the  actual  state  of  this  branch  of  Psy- 

^  "Sind  alle  diese  Erscheinnngen  erst  untersucht  und  ihre  cbarac- 
terischen  Aeusserungen  festgestellt,  so  vrird  man  am  Pleth3^8mographen 
ein  wirkliches  Psjchoskop  besitzen,  einen  Apparat,  mittels  dessen 
man  mit  nicht  geringer  Sicherbeit  den  Gemiitszustand  einer  Person  zu 
diagnostizierenvermag.*'    Kdrp,  Aeuss,,  etc.,  text,  p.  216. 
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chology,  one  cannot  but  wonder  at  his  temerity.  If  the 
position  which  the  writer  has  taken  with  regard  to  the  changes 
in  rate  of  pulse  and  of  respiration  and  in  volume  is  correct,  the 
plethysmograph  will  never  serve  as  a  psychoscope  for  the  diag- 
nosis of  affective  processes.  And  if  by  any  means  the  method 
is  rehabilitated,  it  will  require  more  rigorous  rules  of  use  than 
have  yet  obtained,  to  secure  results  of  any  degree  of  certainty. 

D.  Appendix. 

Table  VI  was  made  in  sapport  of  the  statement  that  a  lon^  series  of 
investigations  with  the  method  of  expression  had  ended  m  contra- 
dictory or  negative  results.  The  negative  results  are  those  of  Shields, 
Binet  and  Henri,  Binet  and  Courtier,  Angell  and  Thompson  and  Bon- 
ser.  The  contradictory  result  is  that  of  Ktilpe,  as  regards  the  rate  of 
pulse  in  unpleasantness,  and  that  of  Gent,  as  regards  rate  of  pulse 
for  pleasantness.  The  height  of  pulse  in  pleasantness  and  unpleas- 
antness is  consistent  for  those  who  have  observed  it.  But  many 
have  failed  to  observe  it  at  all.  Zoneff  and  Meumann  alone  find 
an  opposition  in  rate  of  respiration  between  pleasantness  and  un- 
pleasantness. Binet  and  Henri  and  Binet  and  Courtier  found  no  diff- 
erentiation. Lehmann  found  an  increased  height  of  respiration  the 
characteristic  of  pleasantness  in  his  earlier  work.  He  does  not  confirm 
it  in  his  second  work.  Zoneff  and  Meumann  find  the  opposite  change 
in  height  of  respiration  for  pleasantness.  For  changes  in  V  Lehmann 
agrees  with  himself  and  with  Gent.  F6r6,  apparently,  has  not  pub- 
lished any  affective  curves.  Angell  and  McLennan's  results  are  not 
stated  precisely  enough  for  treatment.  The  other  observers  have 
either  found  vasoconstriction  for  all  stimuli  or  they  deny  any  kind 
of  correlation. 
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Il.LUSTRATrVB  SBRIBS  OF  TWBLVK  CURVBS. 

All  curves  read  from  left  to  right.  A  and  B  are  normal  curves  with- 
out stimulus.  In  A,  only  one  tambour  of  the  pneumograph  was  func- 
tioning; hence  the  small  breathing  curve.  About  ten  seconds  of  the 
pneumogram  dnd  plethysmogram  were  lost  at  the  beginning  of  A^  be- 
cause the  writing  styles  were  not  in  contact  with  the  drum.  C,  D  and 
E  are  rcHCtious  to  the  Masson  disc.  The  reaction  is  represented  by 
the  space  between  the  arrows.  That  part  of  the  curve  between  the 
beginning  and  the  first  arrow  is  the  normal  period;  that  between  the 
second  arrow  and  the  end  is  the  recovery  period. 

F^  G  and  H  Btt.  auditory  reactions.  In  F,  the  stimulus  attended  to 
was  a  watch  tick.  At  i,  the  watch  was  moved  away  from  O;  at  2,  it 
was  inaudible;  the  watch  was  then  moved  toward  O  until  it  became 
audible  at  3.  In  G^  the  stimulus  attended  to  was  beats.  At  i,  the 
forks  were  actuated;  at  2,  O  began  to  count  the  beats;  at  3,  the  beats 
ceased  to  be  audible.  In  H,  the  stimulus  attended  to  was  a  watch  tick. 
At  I,  E  began  to  move  a  watch  toward  O;  at  2,  O  heard  the  watch;  it 
was  then  moved  away  from  C7,  until  it  became  inaudible  at  ^. 

/,y,  A'and  L  are  reactions  to  tactual  stimuli.  The  stimulus  at- 
tended to  in  /  and  K  was  a  cold  cylinder;  in  J  and  Z.,  von  Prey's  pres- 
sure hair. 

By  a  mistake  of  the  engraver,  the  curves,  instead  of  being  repro- 
duced full-size,  have  been  reduced  one-half. 
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By  I.  Madison  Bbntley  and  Gborgb  H.  Sabinb. 
(Prom  the  Psychological  I^iboratory  of  Cornell  University.) 


The  experiments  on  which  the  present  study  is  based  are 
directed  toward  the  general  problem  of  the  psychophysical  an- 
alysis of  tonal  stimuli,  a  problem  which  finds  its  natural  setting 
in  the  conflict  of  current  theories  of  audition.  The  primary 
function  of  a  psychophysical  theory  of  audition  is  the  expla- 
nation of  analysis.  Except  under  unusual  conditions,  the 
stimulus  presented  to  the  ear  is  complex;  but,  if  the  stimulus 
is  periodic,  it  is,  as  a  rule,  broken  up  by  the  auditory  appara- 
tus into  simpler  components,  each  of  which  gives  rise  to  a 
single  simple  sensation  of  tone.  The  first  task  of  auditory 
theory  lies,  therefore,  in  the  establishment  of  the  physical  and 
physiological  conditions  underlying  the  production  of  these 
simple  tonal  sensations. 

The  traditional  theory  of  Helmholtz  considers  the  ear  as  a 
resonance  mechanism,  which  analyzes  complex  periodic  dis- 
turbances in  the  sen.se  of  Ohm's  law.  That  is,  the  theory 
regards  the  auditory  apparatus  as  a  mathematical  analyzer  of 
great  capacity  and  precision.  The  resonance  theory,  now 
almost  a  half  centtiry  old,  was  a  stroke  of  genius.  By  the  ap- 
plication of  a  comparatively  simple  physical  principle  it  ration- 
alized a  large  and  tangled  mass  of  facts.  It  is  not,  however, 
without  its  weak  points.  The  number  of  facts  which  any 
adequate  theory  must  take  into  account  has  increased  enor- 
motisly  in  recent  years,  and,  in  some  respects,  the  facts  may  be 
said  to  have  outgrown  the  theory  as  Helmholtz  propounded  it. 
The  result  is  a  bewildering  number  of  new  theories.  Some  of 
these  are  modifications  of  the  traditional  theory;  they  arc 
built  upon  Helmholtz's  foundation.^  Others  reject  the  prin- 
ciple of  sympathetic  analysis  by  tuned  fibres,  and  offer  in  its 

^E,  g.^  H.  Ebbinghaus,  Psychologies  I,  313  ff.  L.  Hermann,  Zur 
Theorie  der  Combinationstone,  Arch.f,ges,  Phys.,  XLIX,  499  ff.;  Bei- 
trilge  znr  Lehre  von  der  Klangwahrnehmnng,  Ibid.f  LVI,  467  ff.  H. 
Ayers,  Vertebrate  Cephalogenesia.  II.  A  Contribution  to  the  Mor- 
phology of  the  Vertebrate  Bar,  with  a  Reconsideration  of  its  Func- 
tions, y.  0/  Morph,^  VI,  i  ff.  C.  Stumpf,  Tonpsychologie^  II,  480  ff. 
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place  some  other  means  of  analysis.^  The  general  objection  to 
Helmholtz  is  that  he  demands  too  much  of  the  auditory  mech- 
anism. Thus  Ebbinghaus  maintains  that  the  vibrating 
fibres  are  less  elastic,  and  therefore  that  sympathetic  reso- 
nance is  more  susceptible  of  disturbance  than  Helmholtz  had 
supposed.  The  more  freely  and  independently  the  fibres  respond, 
he  argues,  the  less  clearly  and  completely  will  they  analyze  the 
initial  stimulus.  Again,  Max  Meyer  objects  that  our  knowl- 
edge of  physical  objects  does  not  warrant  the  assumption  that 
bodies  so  minute  as  the  basilar  fibres  can  vibrate  sympatheti- 
cally to  tones  lying  near  the  lower  limit  of  audition.  The 
usual  argument  that  the  difference  between  the  high  and  low 
fibres  is  to  be  explained  by  difference  of  load,  is  not  justified, 
he  thinks,  by  any  known  physiological  facts,  though  the  load- 
ing required  for  this  purpose  would  be  very  great.  Meyer 
holds,  moreover,  that  the  Helmholtzian  theory  is  incapable  of 
explaining  certain  important  phenomena  brought  to  light  by 
recent  studies  of  combination  tones. 

The  general  facts  of  auditory  analysis  are  patent  and  all 
current  theories  attempt  to  meet  them;  but  the  degree  and  the 
facility  of  analysis  of  which  the  auditory  apparatus  is  capable 
are  still  matters  of  dispute,  and  it  is  clear  that  no  definitive 
theory  of  auditory  sensations  can  be  formulated  until  the  limits 
and  accuracy  of  tonal  analysis  are  better  known  than  they  are 
at  present.  In  view  of  this  fact,  it  occurred  to  the  writers  that 
a  study  of  analysis  under  somewhat  unusual  conditions  might 
throw  light  on  this  most  fundamental  problem  of  auditory  the- 
ory. The  unusual  conditions  were  to  consist  in  using  as  a  stim- 
ulus a  simple  periodic  vibration  of  constant  rate  but  of  regular 
and  rapid  changes  of  amplitude.  It  seemed  probable  to  the  ex- 
perimenters that  the  ear  might  be  expected  to  solve  this  rather 
difficult  problem  differently  according  as  it  proceeded  by  reso- 
nance or  by  some  less  delicate  and  less  accurate  means  of 
analysis. 

Prbuminary  Exphrimbnts. 

Since  our  stimulus  was  to  be  as  simple  and  controllable  as 
possible,  we  decided  against  Koenig's  siren  disc  method,  which 

^E.  g.f  Max  Meyer,  Uber  Kombinationstdne  und  einige  hierzu  in 
Beziehuog  stehende  akustische  Brscheinnngen,  Zeit,  f.  Psych,  u. 
Phys,  d.  Sin,,  XI,  177  If.;  Zur  Theorie  der  Differenztone  und  der 
Gehoroempfindan^en  iiberhanpt,  Ibid.,  XVI,  i  tf.;  Ober  die  Inten- 
sitat  der  Binzeltone  zusammengesetzter  Klange,  Ibid,,  XVII,  i  ff. 
Bmile  ter  Kuile,  Die  Ubertragong  der  Bnersrie  von  der  Or nnd mem- 
bran  anf  die  Haarsellen,  Arch,  f,  ges.  Phys,^  LXXIX,  146  n,\  Die 
richtige  Bewegnngsform  der  membrana  bastlaris,  Ibid,,  4S4  ff.  J.  R. 
Bwald,  Zur  Physiologie  des  Labyrinths.  VI.  Mittb.  Bine  nene 
H5rtheorie,  Arch,  f,  ges,  Phys,,  LXXVI,  147  ff. 
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compounds  a  series  of  shocks  or  puffs  grouped  in  periods  of 
variable  intensity.^  For  a  similar  reason,  we  soon  abandoned 
the  interruption  method  of  var3ring,  by  means  of  a  rotating 
disc,  the  intensity  of  a  continuously  sounding  tuning  fork.* 
We  regarded  this  method  as  particularly  objectionable  for 
preliminary  work,  inasmuch  as  it  involves  the  interruption  or 
interference  tones.*  The  tuning  fork  without  the  disc  p>rom- 
ised  a  simpler  and  more  easily  controlled  source  of  sound.  The 
ttining  fork  is,  however,  extremely  rigid,  and  does  not,  there- 
fore, easily  and  quickly  yield  to  differences  of  strain  from 
external  force. 

Two  methods  were  used  to  overcome  this  difficulty  and  to  in- 
duce  rapid  and  periodic  oscillations  of  intensity  from  the  sound- 
ing fork.     In  the  first  method,  the  fork  employed  as  stimulus 
was  immersed  in  heavy  oil  and  provided  with  a  small  temporary 
magnet  placed  between  the  ends  of  the  prongs.      The  magnet 
was  put  in  the  circuit  of  an  actuating  fork  whose  period  was 
one-half  or  one-third  the  period  of  the  stimulus-fork.  The  stim- 
ulus-fork was  thus  driven  (by  arranging  the  contact-time  of 
the  primary  fork)  every  second  or  third  vibration,  and  imme- 
diately damped  by  the  heavy  oil  in  which  it  was  immersed. 
The  fork  was  provided  with  a  short  writing  point  and  recorded 
its  movements  immediately  upon  a  kymographic  drum.  It  was 
found  impossible,  however,  to  damp  the  stimulus- fork,  by  this 
means,  in  the  short  intervals  between  the  successive  contacts 
of  the  slower  fork.     Further  to  offset  the  high  elasticity  of  the 
stimulus-fork,  a  second  circuit,  with  a  second  primary  fork, 
was  introduced  in  such  a  way  that  one  magnet  set  between  the 
prongs,  and  a  pair  of  magnets  set  opposite  the  outer  faces  of 
the  fork,  tended  to  produce  alternate  rest  and  motion  of  the 
prongs  (second  method).      High  stress  within  the  fork  again 
defeated  our  aim,  the  fork  writing  a  compound  curve  which 
represented  the  superposition  of  the  rates  of  the  two  primary 
forks  upon  the  proper  rate  of  the  stimulus  fork  itself.     In  both 
of  these  experiments  the  cores  of  our  magnets  reproduced  very 
clearly  the  tone  of  the  actuating  fork,  thus  complicating  the 
stimulus. 

This  direct  means  of  producing  periodic  changes  of  ampli- 
tude was  now  abandoned  and  a  third  method  introduced.  In 
the  new  method,  a  tuning  fork  was  revolved  at  a  constant  rate 
about  the  longitudinal  axis  of  its  stem. 

iR.  Koenig:  Quelques  experiences  d^acoustique  (1882),  131  ff. 

^  Cf,  K.  L.  Schaefer  and  O.  Abraham,  Studien  iiber  Unterbrechungs- 
tone,  Arch,  /.  ges,  Phys,,  LXXXIII,  207  ff.;  LXXXV,  536  ff.; 
LXXXVIII.  475  tt.;  R.  Koenig.  op,  cit,,  138  ff. 

..  *The  term  *interrnption  tone'  seems  to  come  from  Stefan.  See 
Uber  einen  akastischen  Versuch,  Sitzungsber,  d,  kais,  Akad,  d,  Wiss, 
zu  Wien  (Math.-naturwiss.  CI.),  1866,  LIII,  Abt.  2,  703. 
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Thb  Literature  of  the  Rotating  Fork. 

Experiments  with  rotating  forks  are  by  no  means  new.  As  early  as 
1835,  E.  H.  and  W.  Weber  described  in  their  IVellenlehre  snch  an  ex- 
periment, as  follows:  '*If  a  tuning  fork  is  put  into  a  lathe  so  that  it 
can  be  rotated  about  the  longitudinal  axis  of  its  stem,  it  is  found 
that  the  fork  ceases  to  sound  when  a  certain  rate  of  rotation  is  reached, 
but  that  the  tone  reappears  if  the  lathe  is  suddenly  stopped.  This  is 
not  to  be  explained  by  supposing  that  the  noise  of  the  lathe  drowned 
the  fork,  for  if  one  brings  the  end  of  a  cylindrical  tube  close  to  the 
prongs  of  the  fork  and  puts  the  other  end  to  the  ear,  one  is  convinced 
that  the  rotation  does  not  destroy  the  yibration  of  the  fork,  but  pre- 
vents its  transmission  to  the  air.  We  can  give  no  explanation  of  this 
remarkable  phenomenon.'*  ^ 

W.  Beetz  next  took  up  the  work  and  repeated  the  experiment  of  the 
Webers.*  He  did  not  find,  however,  that  the  tone  of  the  fork  disap- 
peared, but  only  that  its  intensity  was  diminished.  lie  heard  also  a 
higher  tone  and  a  series  of  puffs,  equal  in  number  to  double  the  num- 
ber of  rotations  of  the  fork.  He  was  not  able  to  explain  the  phe- 
nomenon. Later  Beetz  again  took  up  the  experiment,'  using  two 
forks  of  513  and  1024  vibrations  per  second.  When  these  forks  were 
rotated  aoout  twelve  times  per  second,  Beetz  found  that  the  pitch  of 
the  lower  fork  was  raised  about  three-fourths  of  a  tone,  and  the 
higher  about  a  half  tone.  He  heard  again  the  beats,  two  for  every 
revolution  of  the  fork.  The  phenomenon,  he  holds,  is  not  to  be  con- 
nected with  the  transmission  of  the  vibrations  of  the  fork  to  the  air, 
for  one  hears  the  rise  in  pitch  just  as  well,  or  better,  when  one  lays 
one's  head  on  the  lathe  and  stops  one's  ears  entirely.  Beetz  attempts 
to  explain  the  rise  in  pitch  by  the  supposition  that  the  fork  here  be- 
comes a  special  case  of  the  Poucault  pendulum.  In  a  later  investiga- 
tion^ he  explains  that  he  has  discovered  a  source  of  error  in  Sis 
experiments  which  renders  this  explanation  impossible.  He  also 
points  out  the  existence  of  certain  lower  tones,  apparently  subjective, 
which  would  also  be  inexplicable  by  the  theory  of  the  Poucault  pen- 
dulum. Accordingly,  after  repeating  all  his  experiments,  Beetz 
attempts  to  get  an  explanation  from  Doppler's  law  in  regard  to 
changes  of  pitch  with  a  moving  source  of  sound.  The  tonal  Qualities 
present  with  the  revolving  fork  could  very  well  be  explained  in  this 
way,  but  Beetz  was  entirely  unable  to  make  out  any  quantitative  cor- 

^  Qtioted  by  W.  Beetz  in  an  article  Ober  die  Tone  rotirender  Stimm- 

fabeln,  Poggendorjps  Annalen,  1866,  CXXVIII,  490  ff.,  and  referred 
y  him  to  the  U^elTtnlehre,  510.  The  same  reference  is  given  by  Ste- 
fan, Nachtrag  zu  dem  Aufsatze:  Ober  einen  akustiscben  Versuch,  ioc, 
cii,,  LIV,  Abt.  2,  600.  Exner  and  Pollak(Beitrag  zur  Resonanztheorie 
der  Tonempfindungen,  Zeii,f,  Psych,  u,  Phys,  d.  5f ft.,  XXXII,  ^10) 
also  quote  the  passage  and  refer  it  to  the  Wellenlehre^  no.  Since 
the  Webers'  book  is  not  at  our  disposal,  we  cannot  tell  which  reference 
is  correct. 

*  This  was  described  in  a  paper  before  the  Physical  Society  at  Berlin, 
July  4,  185 1 ;  mentioned  in  Die  Fortschritte  der  Physik,  VI  u.  VII, 
1850-51,  viii. 

•  Ober  die  Tone  rotirender  Stimmgabeln,  Poggendorff^s  Annalen^ 
1866,  CXXVIII,  490  ff.  This  was  translated  into  English  with  a  note 
by  O.  C.  Poster,  The  Philosophical  Magazine  and  Journal  of  Science^ 
x866.  Series  4,  XXXII,  534  ff. 

^ Ober  die  Ttfne  rotirender  Stimmgabeln.  Zweite  Notiz.  Poggen- 
dorff*s  Annalen,  1867,  CXXX»  313  ff. 
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respondence.    The  observed  intervals  were  mncli  too  large  for  those 
computed  by  Doppler's  formala. 

While  Beetz  was  performing  these  experiments,  J.  Stefan  also  vas 
carrying  on  investigations  of  a  similar  natare.^  He  found  that,  if  a 
vibrating  plate  were  rotated  before  the  ear,'  the  characteristic  tone 
of  the  plate  disappeared  and  was  replaced  by  two  tones,  the  ooe 
higher,  the  other  lower,  than  the  primary.  The  higher  is  nsnally  the 
stronger  of  the  two,  and  the  primary  tone  is  sometimes  audible  aloD| 
with  the  lower  and  higher  tones.  The  same  phenomenon  is  heard 
with  a  rotating  tuning  fork.  The  phenomenon  to  be  explained,  ac- 
cording to  Stefan,  is  the  effect  upon  the  ear  of  a  tone  of  periodically 
varying  intensity.  The  movement  which  a  tone  of  constant  intensity 
produces  in  a  body  vibrating  in  sympathy  with  it  can  be  expressed  in 
the  formula 

a  sin  2  X  ff  (/-H) 

where  n  =  vibration  rate,  /a  variable  and  $  a  constant  time,  and  a 
the  amplitude  of  vibration.  If  the  intensity  varies  periodically,  a  be- 
comes a  periodic  function  of  t  and  in  the  simplest  case  can  be  ex- 
pressed as 

a  sin  2  X  n'  (/-h^); 

n'  being  the  number  of  intensity  changes  in  a  unit  of  time,  a  is  then 
a  constant  quantity.  If,  now,  one  substitutes  this  formula  for  a  in 
the  first,  one  gets  for  the  excursion  of  the  sympathetically  vibrating 
body 

a  sin  2  X  n'  (t+^)  sin  2  x  «  (^t+B  ) 
or 

a  a 

—  cos  2  X  {«—«')    C/+^i) cos  2  X  (!!+«')  (/+^»). 

2  2 

But  each  of  these  expressions  represents  a  simple  pendular  vibration, 
the  one  having  a  vibration  rate  of  n — «',  and  the  other  a  rate  of  «-h«'-* 
By  actual  observation,  Stefan  found  that  his  lower  and  higher  tones 
corresponded  in  pitch  to  the  demands  of  this  explanation. 

In  a  second  article,^  Stefan  describes  some  other  experiments  in 
which  he  produced  periodic  changes  of  intensity  by  rotating  a  per- 
forated disc  before  a  sounding  fork,  and  gives  credit  to  those  who  nad 
preceded  him  in  the  work  with  rotating  plates  and  forks.  Meanwhile 
Radau,^  without  performing  any  experiments,  had  anticipated  Stefan's 
calculation  and  reached  the  conclusion  that  a  tone  varying  periodi- 

^  Cber  einen  akustischen  Versuch,  Sitzungsber,  d,  kais  Akad.  d. 
Wiss,  zu  Wien  (Math.-naturwiss.  CI.),  LIII,  Abt.  2,  696  ff. 

'  Stefan  also  rotated  a  sector  over  the  plate  at  rest,  getting  the  same 
result. 

•  Cf»  Rayleigh's  analysis  of  the  wave  obtained  by  interrupting  the 
tone  of  a  fork  with  a  perforated  rotating  disc.  He  finds  it  to  be  com- 
posed of  three  simple  vibrations,  having  the  frequencies  if,  n-^-m^  and 
n — ffiy  where  n  —  the  rate  of  the  fork  and  tn  the  number  of  intermit- 
tences.  Acoustical  Observations,  III,  The  Philosophical  Magazine 
and  Journal  of  Science^  1880,  Series  5,  IX,  278  ff.  C/.,  also,  The  Theory 
of  Sounds  2d  ed.,  1, 1894,  71  ff. 

^  Nachtrag  zu  dem  Aufsatze:  Uber  einen  akustischen  Versuch,  Sit- 
zungsber.  2.  kais  Akad,  d,  Wiss,  zu  Wien  (Math.-naturwiss.  CI.), 
LIV.  Abt.  2,  597  ff. 

^Moniteur  scieniifique^  1865,  430.  So  Stefan  (/&«/.,  598)  gives  the 
reference;  Ezner  and  Pollak  (^loc,  cit.y  312)  refer  it  to  the  same  year, 
136.     We  have  not  had  access  to  a  file  of  the  periodical. 
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cally  in  amplitade  should  produce  the  two  tones  which  Stefan  actually 
found.  Radau  coined  the  name  'variation  tones*  for  the  phenomenon. 
Stefan  recognizes  also  the  priority  of  the  work  of  the  Webers  and  of 
Beetz. 

Upon  the  appearance  of  Stefan's  articles,  Beetz  again  took  up  the 
experiments  with  a  view  to  testine  the  hypothesis  of  Radau  and 
Stefan.^  Finding  the  hypothesis  well  borne  out  with  rotating  plates, 
he  turned  again  to  rotating  forks  to  determine  whether  they  too  gave 
the  tones  to  be  expected  from  Stefan's  formula.  He  found  that  the 
lower  tone  as  observed  corresponded  approximately  to  the  calculated 
tone.  The  higher  tone,  however,  was  always  much  higher  than  the 
theory  required.  The  difference  between  the  observed  and  calculated 
values  became  very  large  with  rapid  rates  of  rotation.  Beetz  found, 
however,  that  the  difference  became  trifling  when  he  took  his  obser- 
vations with  a  resonator  having  an  opening  5mm.  instead  of  25mm.  in 
diameter.  With  such  a  resonator  the  observed  values  coincided  very 
closely  with  the  values  computed  by  Stefan's  formula.  Beetz  used 
three  forks,  Cj  =  256,  a^  =  440,  Ca,  =  512,  and  three  rates,  6.5,  13,  and 
19.5  revolutions  per  second.  He  took,  also,  some  observations  for  two 
very  low  forks,  64  and  77  vibrations.  In  almost  every  case,  Beetz's  ob- 
served values  are  larger  than  the  calculated  values.  In  this  last  paper, 
Beetz  accepts  Stefan's  and  Radau's  explanation  of  the  phenomenon. 

All  the  experiments  described  above  were  undertaken  by  physicists  in 
the  interest  of  a  physical  theory  ol  sound.  The  most  recent  investi- 
gation with  the  rotating  fork  is  that  by  Exner  and  Pollak,'  of  the 
Physiological  Institute  of  the  University  of  Vienna,  who  use  it  in  the 
interest  of  a  psychophysical  theory.  They  propose  to  test  the  resona- 
tor theory  of  audition  by  using  simple  tones  with  periodic  reversal  of 
phase.  They  reason  as  follows.  When  a  wave  train  acts  on  a  prop- 
erly tuned  resonator,  the  effect,  up  to  a  certain  limit,  is  cumulative; 
i.  ^.,  each  successive  wave  increases  the  sympathetic  vibration  of  the 
resonator  until  the  limit  is  reached.  If,  however,  the  wave  suddenly 
changes  phase,  its  energy  will  be  directed  against  the  inertia  of  the 
resonator,  and  the  two  will'  oppose  one  another  until  equilibrium  is 
reached,  after  which  the  wave  will  again  produce  on  the  resonator  its 
former  cumulative  effect.  If,  now,  this  chaneeof  phase  is  made  peri- 
odically, it  should  result  in  a  wave  with  much  smaller  amplitude  than 
the  original  wave,  periodically  varying  in  intensity,  unless  the  phase 
changes  follow  one  another  so  closely  that  the  wave  is  entirely  anni- 
hilated. Hence  it  should  follow  that,  if  audition  is  mediated  by  a 
series  of  resonators,  a  tone  thus  interrupted  should  be  discontinuous 
and  we  should  hear  bursts  of  sound  alternating  with  periods  of  silence. 
It  should  follow  further  that,  by  keeping  the  intensity  of  the  tone 
constant  and  increasing  the  fre<][uency  of  the  phase  changes,  we  can 
cause  the  tone  to  decrease  in  intensity  until  it  entirely  disappears. 
That  is,  the  cumulative  effect  on  the  basilar  resonators  of  the  waves 
falling  between  any  two  successive  phase  changes  will  not  be  sufficient 
to  raise  the  nervous  impulse  above  the  limen  of  sensibility.  If,  now, 
the  number  of  phase  changes  is  kept  constant  and  the  physical  inten- 
sity of  the  tone  is  increased,  the  tone  which  has  become  just  inaudi- 
ble should  be  lifted  over  the  limen. 

Exner  and  Pollak  used  three  forms  of  experiment  to  obtain  the  con- 
ditions which  they  required:   (i)  a  tuning  fork  rotated  about  the 

^Uberden  Einfluss  der  Bewegung  der  Tonquelle  auf  die  Tonhohe, 
Poggendorff's  Annalen,  1867,  CXXX,  587  ff. 

^  Beit  rag  zur  Resonanztheorie  def  Tonempfindungen,  2^t,f,  Psych, 
u.  Phys.  d.  Sin,,  XXXII,  305  ff. 
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longitudinal  axis  of  its  stem  and  having,  therefore,  foar  phase 
changes  for  each  revolution;  (2)  a  stationary  fork  which  actuated  a 
telephonic  diaphram  under  a  current  which  was  periodically  reversed 
by  means  of  a  rotating  commutator,  thus  causing  two  changes  of 
phase  at  each  rotation;  (3)  a  rotating  stop-cock  which  brought  alter- 
nately to  the  ear  the  waves  from  the  side  and  from  the  face  of  a  con- 
tinuously sounding  fork.  The  results  reached  by  these  methods  con- 
firm the  authors*  hypothesis  regarding  auditory  resonance.  Thev 
found  that  the  sudden  reversal  of  phase,  when  it  comes  with  su^- 
cient  frequency,  destroys  the  tone.  A  critical  rate  of  phase-change 
was  discovered.  At  this  rate  (which  was  fairly  constant  under  the 
given  conditions)  the  sound  of  the  tuning  fork  disappeared,  and  reap- 
peared only  when  the  rate  of  revolution  was  diminished. 

It  will  readily  be  seen,  now,  that  the  purpose  of  the  Vien- 
nese investigators  coincided  approximately  with  ours;  it  was, 
namely,  to  place  the  observer  under  a  set  of  conditions  so  un- 
usual and  at  the  same  time  so  well  controlled  that  the  result 
should  serve  as  an  experimentum  crucis  of  the  theory  in  ques- 
tion. Notwithstanding  this  general  coincidence:  we  shall  pro- 
ceed at  some  length  with  the  discussion  of  our  own  experi- 
ments, both  because  we  have  laid  greater  emphasis  upon  the 
introspective  record  and  because  we  have  considered  additional 
points  of  method  and  of  interpretation.*  The  two  sets  of 
results  present,  as  we  shall  see,  important  and  fundamental  dif- 
ferences. Before  passing  to  our  own  experiments,  we  should 
repeat,  for  the  sake  of  clearness,  that  the  theoretical  conclu- 
sions which  Exner  and  Pollak  draw  are  based  wholly  upon  the 
sudden  changes  of  phase  which  the  tonal  stimulus,  as  pro- 
duced by  the  rotating  fork,  undergoes;  we  have  found  it  neces- 
sary, however,  to  consider  not  only  phase  changes  but  also  the 
periodic  variations  of  amplitude,  which  seem  to  us  to  be  of  no 
less  importance  in  the  psychophysical  interpretation  of  the 
acts. 

New  Experiments  with  the  Rotating  Fork. 

Apparatus  and  Method,  In  most  of  the  observations  recorded 
below,  aKoenig  fork  of  384  double  vibrations  (Solg)  was  used;  a 
Koenig  fork  of  128  (Utj)  was  employed,  however,  in  a  few  minor 
determinations  (see  p.  493).  The  higher  fork  was  set  horizon- 
tally *  in  close-fitting,  Y-shaped  bearings,  the  stem  of  the  fork 
being  inserted  in  a  hollow  steel  shaft,  11  cm.  long  and  12  mm. 
in  diameter.  The  hollow  end  of  the  shaft  was  split  across  one 
diameter  and  the  fork-stem  was  held  in  place  by  means  of  a 
collar  and  set-screw.  The  end  of  the  shaft  opposite  the  fork 
was  provided  with  a  compound  pulley  wheel  of  three  grooved 
discs  whose  diameters  approximated  respectively  2.5,  5,  and 

A  The  problem  was  already  welU  under  way  when  the  report  from 
the  Vienna  Laboratory  came  to  our  notice. 
2  The  lower  fork  because  of  its  great  weight  was  set  upright. 
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7  cm.  The  base  of  the  Y-shaped  bearing  was  screwed  to  a 
heavy  block  of  wood,  which,  in  turn,  was  secured  to  the  sur- 
face of  a  solid  bench.  The  fork  and  shaft  of  the  rotator  were 
driven  by  a  belt-gear  apparatus  with  six  wheels.  The  highest 
and  lowest  rates  required  more  gear-wheels  and  a  cone-reducer. 
The  whole  apparatus  was  turned  by  hand.  Its  rate  was  kept 
constant  by  turning  in  unison  with  the  sound  of  a  metronome 
conveyed  from  an  adjoining  room  through  a  tin  speaking  tube, 
which  terminated  in  two  rubber  tubes  for  the  ears  of  the 
experimenter.  The  sound  of  the  metronome  was  not  audible 
to  the  observer.  The  rate  of  the  rotating  fork  was  registered 
by  means  of  a  speed  indicator  set  directly  into  the  end  of  the 
shaft  opposite  the  fork.  By  varying  the  metronome  rates  and 
shifting  the  gearing,  the  writers  were  able  to  produce  with 
great  constancy  any  rate  of  revolution  between  the  limits  of 
ten  and  eighteen  hundred  in  the  minute  (.6  and  30  in  the  sec- 
ond). Both  investigators  served  alternately  as  experimenter 
and  observer,  each  rate  being  both  produced  and  read  ofif  at 
least  once  by  each  of  them.  No  observations  were  made 
where  the  two  readings  on  the  indicator  varied  more  than  ten 
revolutions  in  the  minute.  For  the  slower  rates  the  range  of 
error  was  five  revolutions  or  less.* 

When  once  the  rate  had  been  determined,  the  fork  was 
struck  with  a  felt  hammer,  damped  near  the  base  to  eliminate 
overtones,  and  set  into  rotation  by  one  of  the  writers.  As 
soon  as  the  swing  of  the  metronome  had  been  caught,  a  signal 
was  given  to  the  observer  who  brought  a  Koenig  resonator 
near  the  side  of  the  revolving  fork  and  adjusted  the  length  of 
the  resonator  until  the  resonance  was  maximal.  After  this 
a  full  introspective  account  of  the  tone  was  given.  In  case 
two  or  more  tones  were  present,  the  point  of  maximal  reson- 
ance for  each  tone  was  determined.  Full  observations  were 
taken  by  both  of  the  investigators  at  each  rate.  It  was  found 
that  after  some  preliminary  practice  the  place  of  maximal 
resonance  could  be  determined  with  considerable  accuracy. 
Since,  however,  the  permanent  calibration  on  the  resonators 
was  found  to  be  unreliable,  the  resonators  were  standardized 
with  a  set  of  Koenig  forks  (the  same  'maximal  resonance*  method 
being  used)  and  the  intermediate  spaces  on  the  resonator  were 
corrected  by  reference  to  the  new  standards.  The  two  ob- 
servers agreed  well  in  the  choice  of  points  of  maximal  resonance. 

^  This  mode  of  rotating  the  fork  was  adopted  after  various  electrical 
devices  had  been  tried  and  rejected.  The  writers  were,  at  first,  con- 
fident of  improving  on  Alfred  M.  Mayer's  primitive  hand-rotator  for 
driving  disc  sirens;  but  they  learned,  in  the  course  of  their  experi- 
ments, to  appreciate  the  wisdom  and  judgment  of  this  clever  and  accu- 
rate acoustician. 
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Where  the  final  settings  of  the  resonator  differed  slightly,  the 
mean  of  the  two  settings  was  taken  as  the  basis  for  calculation. 
It  was,  of  course,  inevitable  that  the  two  observers  should 
sometimes  differ,  for  maximal  resonance  is  an  area,  not  a  line. 
This  means  of  determining  the  vibration  rate  of  a  given  tone 
involves  a  certain  range  of  error,  due  (i)  to  the  magnitude  of 
the  limen  for  intensive  differences;  (2)  to  the  comparatively 
wide  selectiveness  of  the  resonator;  and  (3)  to  the  unjust 
divisions  of  the  areas  between  the  standardized  values  (^.  ^., 
between  maximal  resonance  points  for  Sol^  and  La,,  Sol,  and 
Fa,,  etc.). 

In  regard  to  the  defects  of  the  resonator  method,  we  may  say 
that,  in  the  first  place,  it  was  the  best  that  our  materials  of- 
fered, and  was  used  while  we  were  waiting  for  more  adequate 
means  of  control  with  which  to  continue  our  study.  In  the 
second  place,  the  method  gave  results;  and,  in  the  third  place, 
it  was  possible  to  check  it  from  time  to  time,  and  thus  to  stand- 
ardize the  actual  error  involved.* 

InTROSPBCTIVB  RBSUI.TS  AND  THEIR  InTBRPRETATION. 

I.  The  lowest  rates  of  rotation  gave  precisely  what  one  hears 
by  revolving  a  sounding  fork  slowly  before  the  ear:  four  bursts 
of  tone  separated  by  intervals  of  weak  sound.*  Our  fork  g^ve 
a  more  intensive  tone  from  the  faces  than  from  its  narrow  edges 
and,  as  a  result,  the  four  bursts  of  sound  were  alternately  strong 
and  weak,  giving  in  all  eight  intensities  (2  maximal,  4  mini- 
mal, and  2  medium)  at  each  revolution.  At  a  moderate  rate 
(about  80  revolutions  in  the  minute)  the  minimal  intensities 
disappear,  leaving  two  maximal  and  two  medium  or  moderate 
intensities.  Thirdly,  at  about  225  revolutions  the  separate 
pulses  of  sound  disappear,  leaving  a  rough,  noisy,  throbbing 
complex,  which  resolves  itself  into  a  higher  tone  (A)  and  a 
lower  tone  (C).  With  a  higher  rate,  there  appears  between 
these  two  tones  a  complex  of  tone  and  noise  which,  with  a 
further  separation  of  A  and  C,  becomes  the  tone  B.  The  pitch 
of  tones  A  and  C  diverges  more  and  more,  as  the  rate  of  rota- 
tion is  increased. 

II.  In  counting  the  beats  produced  by  B  and  a  second, 
stationary  fork  of  384  vibrations,  it  was  found  that  the  actual 
drop  of  B  was  less  than  the  drop  observed  with  the  resonator. 
This  may  be  accounted  for  by  the  indefinite  quality  of  B  and 
the  consequent  difficulty  of  obtaining  exact  maximal  resonance, 

^  The  writers  hope  to  be  able  to  present  in  a  second  paper  full  nu- 
merical results  obtained  under  an  adequate  method  of  control. 

2  Cf.  H.  von  Helmholtz,  Sensations  of  Tone^  Trantf".  by  Ellis,  ed. 
1895,  161. 


A  STUDY  IN  TONAL  ANALYSIS.  493 

and  also,  perhaps,  by  an  error  of  expectation,  which  may  have 
been  influential  after  a  decline  in  pitch  was  once  noted. 

III.  The  results  show  a  conspicuous  parallelism  between 
the  rise  and  fall  of  tones  A  and  C,  and  between  these  and  the 
gradual  acceleration  of  the  rate  of  rotation.  The  drop  in  C 
seems  to  be  uniformly  more  rapid  than  the  rise  in  A  and,  more- 
over, the  rise  in  A  is  always  less  than,  and  the  drop  of  C 
always  greater  than,  the  rise  and  fall  computed  from  Stefan's 
formula.  These  discrepancies  might  well  be  supposed  to  be 
connected  with  the  fall  in  the  pitch  of  B.  But  the  drop  of  B 
comes  much  later  and  is  also  much  less  in  amount  than  the  de- 
viations of  A.  and  C. 

IV.  On  discovering  that  an  evident  relation  obtained  be- 
tween tone  B  and  the  proper  rate  of  the  fork,  we  conjectured 
that  the  gradual  drop  in  pitch  of  this  tone  was  due  to  a  change 
in  internal  strain  of  the  fork  and  that  this,  in  turn,  was  to  be 
ascribed  to  the  action  of  centrifugal  force.  To  test  this  con- 
jecture, we  substituted  magnetic  for  centrifugal  force.  A  pair 
of  electromagnets  were  placed  close  to  the  outside  faces  of  the 
fork.  We  first  used  a  Koenig  fork  of  128  vibrations  and  deter- 
mined its  rate  by  counting  beats  with  a  fork  of  128+, — first, 
when  the  current  was  passing  through  the  magnets  and, 
secondly,  with  an  open  circuit.  Though  our  results  with  this 
method  seemed  to  show  a  drop  in  the  rate  of  the  fork  when 
the  current  was  on,  we  did  not  regard  them  as  entirely  satis- 
factory. The  tone  of  the  fork  was  extremely  weak  when  the 
magnets  were  in  circuit  and  died  out  very  rapidly.  The  long- 
est period  over  which  we  were  able  to  count  beats  was, 
therefore,  only  five  seconds.  To  verify  our  results  We  used  a 
50-fork  with  the  graphic  method,  controlled  by  a  Jacquet 
chronoscope  ticking  fifths  of  a  second.  Two  records  without 
the  current  gave  the  rates  48.75  and  49.64  vibrations  per  second, 
and  one  record  with  the  current  a  rate  of  45.40  vibrations. 
Since,  however,  the  record  showed  a  large  variation  in  the 
number,  of  vibrations  from  time-unit  to  time-unit,  we  sus- 
pected that  the  Jacquet  control  was  not  accurate.  Accordingly, 
we  substituted  a  Kronecker  interrupter,  vibrating  20  times  per 
second,  and  went  back  to  our  128  fork.  By  counting  full 
seconds  on  the  drum  record,  we  were  able  to  get  fairly  accurate 
accounts  of  the  vibration-rate.     The   result  was  as  follows: 

Current  off  (average  of  three  records)  127.55i.35 
Current  on  (average  of  two  records)  126.42i.22 
Prom  these  results  it  appears  that,  under  the  conditions 
named,  a  force  acting  perpendicularly  to  the  faces  of  a  tuning 
fork  will  reduce  its  vibration-rate.  We  inferred  from  this  fact  that 
the  drop  in  the  pitch  of  tone  B  was  due  to  centrifugal  force 
acting  on  the  rotating  fork.     It  also  becomes  evident,  from  our 
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experience  with  forks  vibrating  in  a  magnetic  field,  that  out- 
ward strain,  due  to  magnetic  or  centrifugal  force  (as  the  case 
may  be),  is  responsible,  at  least  in  part,  for  the  rapid  damping 
of  the  fork  and  the  consequent  early  disappearance  of  the  tone 
produced.  It  is  certainly  true  that  the  intensity  of  the  tone 
dropped  at  once  as  soon  as  the  fork  was  set  in  rotation. 

V.  The  beats  given  by  tones  A  or  C  with  standard  forks  ot 
^proximately  the  same  pitch  were  of  a  peculiar  character. 
They  were  not  regular  beats  such  as  one  usually  hears  with 
forks  of  nearly  equal  pitch.  The  beats  were  quite  clear  and 
distinct  and  there  can  be  no  doubt  that  they  were  present  only 
when  the  second  fork  was  sounding.  The  time  intervals  be- 
tween the  successive  bursts  of  sound,  however,  were  not  equal. 
The  most  graphic  way  of  expressing  their  character  would  be 
to  say  that  the  beats  'dribbled.*  Moreover,  there  was  no  ob- 
servable sequence  which  repeated  itself,  so  far  as  we  conld 
discover.  The  beats  came  in  no  temporal  pattern  or  rhythm, 
but  seemed  to  be  quite  arbitrary  in  their  arrangement.  Never- 
theless, it  was  sometimes  possible  to  count  them  and,  strangely 
enough,  the  count  appears  to  show  that  the  number  of  beats 
is  indicative  of  the  pitch  of  the  tone.  No  causal  relation  that 
we  could  discover  obtains  between  these  beats  and  temporary 
variations  in  the  rate  of  rotation.  The  beats  from  tone  B 
were  entirely  normal. 

Criticism  of  Exner  and  Poixak. 

In  the  light  of  our  own  experiments,  we  may  venture  to 
make  the  following  criticisms  of  the  earlier  experiments  of 
Exner  and  Pollak.  Though  these  writers  regard  the  rotating 
fork  experiments  as  crude,  and  base  their  conclusions  on  the 
telephone  and  rotating  cock  experiments,  they  get  essentially 
the  same  results  by  each  of  the  three  methods  they  employ. 
It  would  seem,  therefore,  that  our  results  offer  a  sufficient 
basis  for  a  criticism  of  their  conclusions. 

(i)  The  conditions  of  the  experiment  were  unfavorable  for 
observation.  The  mode  of  procedure  consisted  in  starting 
from  a  pure  tone  and  gradually  increasing  the  number  of  phase 
changes  until  the  observer  judged  that  the  tone  had  disap- 
peared.  The  experimenters  admit  that  this  was  a  most  diffi- 
cult task,  especially  in  view  of  the  fact  that  the  tone  never 
actually  did  become  inaudible.  They  refer  the  continuous 
sound  to  the  fact  that  the  fork  set  in  vibration  the  objects  to 
which  it  was  attached.  They  assert,  however,  that  good 
results  were  obtained  when  the  observer  limited  his  attention 
strictly  to  the  discontinuous  sound  which  was  conveyed  to  him 
through  the  ear-tubes. 

(2)  There  was  probably  a  good  deal  of  noise  in  the  course 
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of  the  experiment.  The  fork  was  electrically  driven  and  was 
rotated  by  an  electric  motor.  In  the  last  two  forms  of  experi- 
ment the  commutator  and  the  rotating  stopcock  probably 
made  some  noise  and  the  motor  was  in  use  in  both  these  latter 
experiments.  The  observer  was  in  a  room  apart  from  the 
apparatus  and  was  forced  to  take  indiscriminately  all  that  came 
to  him  through  the  tube.  In  our  own  work,  where  we  used  a 
comparatively  noiseless  apparatus  and  had  it  constantly  under 
the  observer's  eye,  we  found  that  a  little  practice  easily  enabled 
us  to  identify  and  to  abstract  from  the  extraneous  noises  of 
the  apparatus. 

(3)  Though  Kxner  and  Pollak  make  a  good  deal  of  the  im- 
portance of  using  pure  tones  in  their  investigation,  it  is  almost 
impossible  that  their  telephone  experiment  could  have  fulfilled 
this  condition.  The  tones  of  vibrating  plates  are  notoriously 
complex,  and  it  is  very  improbable  that  the  investigators  were 
able  to  obtain  a  telephone  diaphram  which  reproduced  accu- 
rately the  pure  tone  of  their  fork.  They  have  nothing  to  say 
about  a  test  of  the  telephone  in  this  respect. 

(4)  Exner  and  Pollak  pay  curiously  little  attention  to  the 
pitch  of  the  tone  from  the  rotating  fork.  Since  they  were 
interested  only  in  the  point  at  which  the  tone  disappeared,  they 
assumed  that  the  division  of  the  tone  which  all  experimenters 
after  the  Webers  noticed  was  of  no  importance  for  them.  It 
certainly  is  not  obvious  that  this  is  the  case.  Moreover,  they 
believe  that  in  the  last  two  forms  of  their  experiment  they 
have  succeeded  in  eliminating  this  division  of  the  tone.  This 
they  assume  because  in  these  cases  they  did  not  observe  any 
change  of  pitch.  Considering  the  general  disregard  of  pitch 
which  the  Test  of  the  experiments  show,  we  are  inclined  to 
think  that  this  is  not  conclusive  against  the  pre^^ence  of  the 
phenomenon.  Moreover,  it  is  not  clear  how  it  was  possible  to 
eliminate  the  division  by  the  means  used,  unless  Stefan  is  en- 
tirely wrong  in  ascribing  it  to  change  of  intensity.  The  latter 
must  certainly  have  been  present.  In  the  last  series  of  experi- 
ments, the  revolving  cock  certainly  did  not  cut  oflF  the  sound 
instantaneously  and  must,  as  it  opened  and  closed,  have  pro- 
duced changes  of  intensity.  In  fact,  it  appears  that  Kxner 
and  Pollak  have  here  essentially  the  conditions  which  Schaefer 
and  Abraham  used  to  produce  their  *  interruption  tones.'*  But 
if  we  grant  that  the  reversal  of  the  current  in  the  telephone 
circuit  produced  a  movement  of  the  diaphram  approximating 
Kxner' s  ideal  curve,  though  this  seems  extremely  unlikely, 
the  assumption  of  a  sympathetically  vibrating  membrane  in  the 

^  Stndien  Uber  Unterbrechangstone,  Arch.f.ges.  Phys.,  LXXXVIII, 
475  ff. 
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ear  would  certainly  imply  diflFerences  of  intensity  arising  from 
snch  a  mechanism.  The  whole  point  qf  their  argument  rests 
on  the  fact  that  successive  waves  act  cumulatively  upon  the 
resonating  fibres  and  that  a  change  of  phase  means  the 
introduction  of  an  oppositely  directed  force  and  a  conseqaent 
reduction  of  the  amplitude  to  zero..  The  curves  which  Exner 
and  Pollak  reproduce  in  their  article  show  precisely  those 
changes  of  amplitude  which  Stefan  presupposes  in  bis  theory. 
Of  course,  we  realize  that  Exner  and  Pollak  are  in  no  way 
committed  to  Stefan's  explanation;  but  they  have  nothing  to 
say  against  it,  and  it  is  not  clear  whether  they  mean  to  reject 
it  ofif-hand  or  whether  they  believe  that  they  have  really  pro- 
duced changes  of  phase  without  changes  of  intensity. 

In  one  respect  our  results  agree  perfectly  with  those  of  Ex- 
ner and  Pollak.  The  intensity  of  the  tone  decreases  v^y 
noticeably  when  the  fork  is  set  in  rotation.  This  decrease 
Exner  and  Pollak  ascribe  entirely  to  the  phase  changes;  as  we 
have  seen,  it  is  at  least  partly  due  to  the  centrifugal  force  act- 
ing upon  the  rotating  fork.  If  the  fork  rotates  slowly,  the 
tone  comes  in  pufifs  as  described  above  (p.  492).  This  beating 
tone,  according  to  Exner  and  Pollak,  gradually  lost  its  tonal 
character  and  became  a  whirring  noise.  Only  two  of  their  ob- 
servers who  were  musicians  noted  a  rise  in  the  pitch  of  the 
tone.  According  to  our  observations,  the  sound  of  the  mov- 
ing fork  was  a  very  rough  tonal  complex,  which,  at  the  lower 
rates  of  rotation,  our  introspections  describe  as  'throbbing'  or 
'beating.'  The  separate  tones  of  this  complex,  when  brought 
out  clearly  with  the  resonator,  were  by  no  means  smooth,  the 
lower  appearing  rougher  than  the  higher.  The  complex  was 
clearly  tonal  in  its  character,  however,  and  showed  no  tendency 
to  become  a  'whirring  noise. '  In  fact,  the  separate  tones  became 
smoother  as  the  rate  increased  and  we  are  inclined  to  think 
that  this  was  the  case  also  with  the  complex  as  a  whole.  We 
do  not  believe,  either,  that  the  throbbing  and  beating  charac- 
ter of  this  tone  is  to  be  ascribed  to  the  presence  of  the  phase 
changes.  At  the  low  rates  of  revolution  the  tones  A  and  C 
would  lie  so  close  together  that  they  would  beat  or  produce  a 
very  inharmonious  complex.  Thus,  for  example,  Helmholtz 
got  beats  between  two  interruption  tones  where  the  source  of 
sound  was  a  single  fork.^ 

The  assumption  of  Exner  and  Pollak  that  the  intensity  of 
the  tone  would  approach  the  limen  as  the  rapidity  of  rotation 
increased  was  verified  in  their  experimental  results.'  For  us 
this  result  did  not  appear  at  all.  A  rate  of  three  thousand 
revolutions  in  the  minute  left  the  tones  as  distinct  and,  to  all 

^Sensations  of  Tone,  Trans,  by  Ellis,  ed.  1895,  p.  420. 
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appearances,  as  intensive  as  at  the  lower  rates  of  rotation.^ 
There  was  a  very  decided  drop  in  intensity  when  the  fork  was 
set  in  rotation,  but  after  the  fork  was  once  well  started  there 
was  no  appreciable  decrease  with  any  rate  which  we  used. 

Exner  and  Pollak  found  that  the  tone  of  their  240  fork  dis- 
appeared when  the  fork  was  rotated  six  times  in  the  second. 
There  would  here  be  twenty-four  phase  changes  in  the  second 
and  ten  vibrations  of  the  fork  between  each  two  successive  phase 
changes.  Hence  they  argue  that,  for  a  tone  of  the  intensity 
they  used,  ten  vibrations  are  necessary  in  order  to  stimulate 
the  nerve  endings  above  the  limen  of  sensibility.  The  results 
of  all  their  experiments  are  essentially  the  same,  though  the 
number  of  vibrations  between  phase  changes  at  the  point  of 
disappearance  differs  slightly.  Here  again  it  will  be  seen  that 
our  results  are  entirely  at  variance  with  those  of  Exner  and 
Pollak.  Our  rate  of  thirty  revolutions  in  the  second  gave 
only  3.2  waves  between  successive  phase  changes  and  our 
highest  rate  (fifty  per  second)  gave  but  1.92.  Yet,  as  we  have 
said,  the  clang  of  the  fork  was  clearly  audible  and  not  noticea- 
bly diminished  in  intensity.  It  is  but  fair  to  say,  however, 
that  Exner  and  Pollak  make  no  claim  of  universality  for  their 
figures  in  this  case.  The  number  of  waves  necessary  to  excite 
an  audible  tone  depends  entirely  on  the  amplitude  of  the 
waves.  It  is  quite  possible,  therefore,  that  even  less  than  a 
single  wave  might  produce  an  audible  tone.  The  discrepancy 
is  so  marked,  however,  that  it  seems  worth  pointing  out,  for 
there  is  no  reason  to  suppose  that  the  tone  from  our  fork  dif- 
fered greatly  in  intensity  from  that  of  the  fork  used  by  Exner 
and  Pollak. 

In  general,  our  results  bear  out  the  experimental  data  of 
Stefan.  The  rotating  fork  produces  not  its  pure  fundamental, 
but  a  tonal  complex  which  can  be  analyzed  not  into  Stefan's 
two  tones,  but  into  three  tones,  one  lying  very  near  to  the 
fundamental  but  falling  gradually  in  pitch  as  the  rate  of  rota- 
tion increases,  and  two  others  lying  about  equidistant  above 
and  below  the  fundamental.  The  latter  tones  separate  farther 
and  farther  as  the  rate  of  rotation  rises.  Whether  the  pitch  of 
these  two  tones  corresponds  exactly  to  the  pitch  computed  by 
Stefan's  formula,  we  shall  consider  in  our  second  paper.  We 
may  say,  however,  by  way  of  anticipation,  that  there  seems  to 
be  a  constant  discrepancy,  which  suggests  the  possibility  that 
Stefan's  explanation  may  stand  in  need  of  correction.  For  the 
theory  of  Exner  and  Pollak, — that  rapid  alternations  of  phase 

'  This  was  the  highest  rate  which  our  apparatus  permitted  us  to 
reach.  We  could  not  maintain  it  sufficiently  long  or  with  sufficient 
accuracy  to  get  detailed  results. 
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reduce  the  intensity  of  the  tone  below  the  limen  of  audibility, — 
we  find  no  evidence  in  our  experimental  results.  The  com- 
plex from  the  rotating  fork  retains  its  tonal  character  and 
persists, — after  a  certain  minimal  rate  is  reached, — ^with  undi- 
minished intensity  up  to  the  highest  rates  of  rotation  which 
we  have  been  able  to  employ.  We  have  found,  however,  in 
the  strain  of  rotation  an  dtemative  explanation  for  the  lesser 
intensity  of  the  moving  fork. 

(  To  be  concluded.) 
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AND  THE  PSYCHICAL  ELEMENTS,  AND 

SOME  RECENT  CRITICISM.^ 

I.    Thb  Criteria  of  thb  Elements   and   Attributes. 


By  Edmund  H.  Hoi«i«ands. 


Like  every  other  science  at  a  certain  stage  of  its  develop- 
ment, psychology  has  begun  to  examine  its  fundamental  pre- 
suppositions. The  questions  of  the  nature  of  analysis,  and  of 
the  proper  definition  of  the  psychical  element,  are  once  more 
in  the  forefront  of  discussion.  As  usual,  Wundt  is  the  great 
storehouse  of  texts  to  be  assailed  or  defended,  and  the  appear- 
ance of  the  fifth  edition  of  the  Physiologische  Psychologies  with 
its  extended  treatment  of  feeling- analysis,  has  made  him  still 
more  available  for  this  purpose.  Two  recent  articles  by  Dr. 
Washburn  are  particularly  noticeable  as  having  made  his  treat- 
ment of  these  matters  the  object  of  severe  criticism.* 

This  criticism  may  be  summarily  stated  under  four  heads. 
In  the  first  place,  in  his  account  of  analysis  Wundt  has  failed 
clearly  to  distinguish  between  the  criterion  of  independent 
variability  and  that  of  (actual  or  possible)  independent  exist- 
ence. Secondly,  while  he  professedly  makes  his  division 
between  classes  of  elements  on  introspective  grounds,  in  his 
recent  works  the  distinction  between  sensation  and  feeling  is 
established  by  an  epistemological  diflFerence.  Thirdly,  his 
ground  for  excluding  clearness  from  the  attributes  of  sensation 
is  either  insufficient,  or  else  would  rule  out  intensity  and  quality 
themselves;  nor  is  it  evident  why  pleasantness  and  unpleasant- 
ness, among  the  directions  of  feeling,  should  not  themselves  be 
attributes.  To  these  three  objections,  which  are  found  in  the 
first  of  the  two  articles  mentioned,  the  second  adds  a  fourth. 
Wundt' s  explanation  of  the  unity  of  feeling  as  due  to  the  fact 
that  it  is  a  reaction  of  apperception,  and  his  consequent  defini- 
tion of  the  simple  feelings,  make  it  impossible  to  distinguish 
between  simple  and  complex  feelings  except  by  an  appeal  to 
their  sensational  basis. 

As  these  criticisms  to  a  large  extent  furnish  the  motive  for 
this  paper,  it  will  be  well  to  examine  the  writer's  development 

*  From  the  Psychological  Seminary  of  Cornell  University. 
^Philosophical  Review^  XI,  445-462;  XIV,  21-29. 
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of  them  a  little  more  in  detail.  In  doing  so,  we  reproduce  the 
references  to  Wundt,  and,  as  far  as  possible,  the  precise  form 
of  the  argument. 

In  the  first  place,  then,  Wundt  defines  an  element  as  ''an 
absolutely  simple  and  unanalyzable  conscious  process.''^  He 
intends,  therefore,  that  the  process  of  analysis  shall  be  purely 
introspective,  without  physiological  or  epistemological  refer- 
ence. But  what  precisely  does  he  mean  by  the  term  * 'unana- 
lyzable?*' It  may  mean  that  **the  bit  of  conscious  content  con- 
tains no  one  aspect  or  part  on  which  attention  may  be  fixed  to 
the  neglect  of  the  other  aspects.*'  **This  would  imply  that  a 
conscious  element  could  not  have  attributes,**  as  Prof.  Calkins 
holds,  for  an  attribute  is  precisely  an  aspect  which  can  be 
singled  out  by  attention.  And  the  reason  why  it  can  be  so 
singled  out  is,  that  it  is  independently  variable  relatively  to  its  ac- 
companying attribute  or  attributes.  Yet,  **it  is  just  this  inde- 
pendent variability  of  two  bits  of  conscious  content  to  which 
Wundt  refers  as  conditioning  their  separability  by  analysis."* 
How,  then,  can  he  refuse  to  carry  his  abstraction  beyond  the  'ele- 
ments* to  the  'attributes?*  On  the  other  hand,  we  may  call  a 
mental  phenomenon  analyzable  or  unanalyzable  according  as  its 
constituents  can  or  cannot  be  experienced  apart  from  each 
other.  For  example,  the  pitch  and  intensity  of  a  tone,  while 
independently  variable,  cannot  be  independently  experienced; 
but  the  partials  of  a  clang  can  be  so  experienced.  The  latter, 
therefore,  are  separable  in  analysis,  under  this  conception  of 
it,  while  the  former  are  not.  Wundt,  the  implication  seems  to 
be,  has  not  clearly  distinguished  these  two  meanings  of  un- 
analyzable. The  first  is  in  accordance  with  his  own  words; 
but  it  is  only  the  second  which  will  justify  him  in  not  carrying 
the  process  of  analysis  beyond  the  sensations.  He  should 
specify  whether  we  are  in  our  analysis  using  the  "method  of 
calling  mental  phenomena  elementary  because  they  are  the 
simplest  phenomena  that,  being  independently  variable,  may 
be  attended  to  separately,**  or  that  of  ''calling  them  elemen- 
tary because  they  are  the  simplest  phenomena,  that,  as  capable 
of  being  experienced  apart  from  each  other,  may  be  attended 
to  separately.**  • 

The  division  between  feelings  and  sensations  Wundt  attempts 
to  base  on  introspectively  perceived  differences,  chiefly  the 
well-known  list  of  three  given  in  the  Outlines,  But  this  basis 
seems  insufficient.  The  fact  that  the  number  of  feeling  quali- 
ties is  much  greater  than  that  of  sensation  qualities  "is  evi- 
dently no  real  basis  for  an  ultimate  distinction;**  and  the 
unitary  connectedness  of  the  feeling  system  is  "no  ground  for 

^Outlines,  28.  ^  L.  c,  *  Phil,  Rev.,  XI,  44B-453. 
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den3riDg  that  feelings  may  constitute  a  system  of  sensations." 
Wnndt's  real  ground  for  the  division  '*  appears  to  be  extra- 
psychological,  and  a  matter  of epistemological  reference."  He 
says  that  psychological  analysis  yields  us  *'  psychical  elements 
of  two  kinds,  corresponding  to  the  two  factors  contained  in 
immediate  experience,  the  objective  contents  and  the  experi- 
encing subject."^  He  also  explains  the  unitariness  of  the 
feeling-manifold  **by  referring  to  the  'simple,  subjective' 
origin  of  feelings  as  compared  with  the  *  manifold,  objective  * 
origin  of  sensations."*  We  find  still  greater  emphasis  upon 
this  epistemological  ground  of  distinction  in  the  last  edition  of 
the  Physiologische  Psychologic}  **It  might  well  be  asked 
whether  psychical  analysis  naturally  and  inevitably  yields  this 
division,  or  whether  Wundt  is  led  to  look  for  two  elements 
because  of  his  desire  to  make  psychological  categories  out  of 
subject  and  object.  "*  These  remarks  of  the  first  article,  it  may 
be  noted,  are  to  some  extent  qualified  by  a  statement  in  the 
second.*  We  are  there  told  that  Wundt  does  not  mean  by 
objective  and  subjective,  in  this  connection,  that  part  of  expe- 
rience which  is  shared  with  others  and  that  which  is  confined 
to  one's  self.  Indeed  we  find  him  explicitly  rejecting  this 
meaning/ 

Clearness,' duration  and  extension  Wundt  refuses  to  class 
with  intensity  and  quality  as  attributes  of  sensation.  His 
ground  for  this  refusal  is  that  they  depend  upon  the  mental 
complex  in  which  the  sensation  is  found,  clearness  as  a  function 
of  attention,  duration  and  extension  as  actual  products  of  the 
complex.  **  We  should  then  infer  that  Wundt  means  by  the 
attribute  of  a  sensation  a  character  that  does  not  spring  from 
the  togetherness  of  sensations,  and  that  is  not  even  influenced 
in  degree  by  the  other  surrounding  elements."  The  first  of 
these  criteria  excludes  duration  and  extension,  since  **they 
arise  from  the  togetherness  of  sensations."  But  clearness  does 
not  so  arise.  All  one  can  say  of  it  is  *  *  that  the  degree  of  vivid- 
ness pertaining  to  a  sensation  depends  upon  its  context.  A 
sensation  always  has  some  degree  of  vividness.  But,  if  we 
refuse  to  admit  under,  the  head  of  attributes  all  those  charac- 
ters of  sensations  which  are  influenced  in  their  degree  or  char- 
ter by  their  context,  it  is  a  question  whether  we  should  not 
have  to  rule  out  quality  and  intensity."^  The  criticism  of  the 
uncertainty  as  to  the  precise  relation  of  the  feeling-directions 
to  the  feeling-qualities,  which  follows  here,  we  may  pass  over, 
as  Dr.  Washburn  in  her  second  article   holds  that  this  diffi- 

»  Outlines,  28.  *  PhiL  Rev,,  XIV,  28. 

«  O,  c,  36.  «  Phys,  Psych.  («),  I,  352. 

•  Phys.  Psych.  (*),  I,  345.  ^  Phil,  Rev,  XI,  457.* 

*  PhiL  Rev.y  XI,  454-455' 
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culty  is  sufficiently  met  by  considering  these  directions  to  be 
merely  classifications  indicating  general  qualitative  likenesses.^ 
And  even  if  this  were  not  the  case,  the  reference  of  the  three 
directions  to  the  three  temporal  aspects  of  mental  process,  on 
which  this  criticism  is  based,  has  disappeared  from  Wundt's 
latest  discussions  of  the  matter. 

These  then  are  the  difficulties  of  Wundt's  treatment  of  analy- 
sis and  of  the  elements  in  general.  But  they  meet  us  in  an 
intensified  form  in  the  case  of  feeling-analysis,  to  which  so 
much  space  is  given  in  the  new  edition  of  the  Physiologische 
Psychologie,  Here,  to  account  for  the  unity  of  feeling,  * '  the 
old  apperceptive  theory  of  feeling  is  invoked,  and  we  are  told 
that  the  simplicity  of  feeling- fusions  is  due  to  the  simplicity  of 
the  underlying  physiological  process,  all  feelings  being  con- 
nected with  activity  of  a  unitary  apperception  centre.'**  The 
question  at  once  arises:  **How,  then,  can  introspection,  i.  ^., 
apperception  discover  in  such  unitary  feeling-fusions  the  vari- 
ous elementary  feelings?*'  Wundt's  account,  when  we  exam- 
ine it,  makes  this  d&culty  obvious.  He  defines  a  simple 
feeling  as  *'  an  independently  occurring  feeling  which,  while 
it  may  enter  into  combinations  with  other  conscious  elements, 
cannot  be  divided  into  other  independently  existent  feelings.'* 
But  how  can  one  be  sure  that  the  components  of  a  presumed 
simple  feeling — for  example,  the  pleasantness  and  excitement 
attached  to  a  simple  tone — have  never  occurred  separately? 
Not  by  direct  introspection,  for  to  it  the  complex  and  the  sim- 
ple feeling  are  alike  unitary,  and  besides  it  is  introspection 
which  distinguishes  the  factors  of  pleasantness  and  strain,  and 
all  the  rest,  within  the  '  simple '  feeling.  Nor  can  we  appeal 
to  the  uniqueness  of  the  sensation  to  which  the  feeling  is 
attached,  for  Wundt  argues  against  feeling  being  merely  feel- 
ing-tone of  sensation  for  the  precise  reason  that  feelings  highly 
resembling  each  other  may  attach  to  disparate  sensations.  The 
only  other  way  open  would  seem  to  be  to  base  our  distinction 
of  the  simple  feeling  from  the  complex  *'on  our  knowledge 
that  the  sensational  source  of  the  so-called  simple  feelings  is 
simple,  while  the  so-called  complex  feeling  is  derived  from  a 
complex  sensational  source.'*  At  every  attempt  to  make 
Wundt*s  account  clear,  the  contradiction  between  the  unity  of 
feeling,  as  explained  by  that  of  apperception,  and  the  analysis 
of  it  into  indd&nite  qualitative  manifoldness,  reappears.  The 
only  way  to  unite  these  two  positions  in  one  system  is  to  refer 
the  manifoldness  of  feelings  to  their  sensational  basis. ' 

It  will  be  noticed  that  this  criticism  is  founded  entirely  on 

1  Cy.  /.  c,  XI.  458  with  XIV,  22-23. 
«  Cf,  Phys,  Psych,  (M,  II,  341,  357- 
«  V,  the  article,  PhiL  Rev.,  XIV,  21  ff. 
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passages  in  the  first  English  edition  of  the  Outlirus  and  the 
fifth  German  edition  of  the  Physiologische  Psychologic,  The 
critic  says  that  use  is  made  of ' '  general  psychological  treatises ' ' 
and  not  of  **  special  articles/'  because  '*  we  are  not  seeking  to 
study  what  kind  of  analysis  our  authorities  speculate  about, 
but  what  kind  they  use."^  This  explanation  seems  plausible. 
Indeed,  this  was  perhaps  the  only  method  possible  in  an  article 
which  examines  the  fundamental  principles  of  Ebbinghaus  and 
of  Miinsterberg,  as  well  as  those  of  Wundt.  Nevertheless, 
there  are  few  writers  less  suited  to  its  application  than  Wundt 
himself.  In  spite  of  his  systematic  tendency,  the  phraseology 
of  particular  passages  as  one  reads  them  by  themselves  is  often 
most  annoyingly  ambiguous.  One's  difficulty  in  such  a  case 
can  only  be  removed  by  a  comparison  of  parallel  passages  else- 
where, by  the  interpretation  of  some  one  who  has  studied  with 
him,  or,  these  aids  failing  one,  by  a  careful  consideration  of 
the  context.  Criticism  of  the  letter  of  brief  isolated  passages 
is  always  open  to  grave  doubt,  and  nowhere  more  so  than  here. 
Frequently  what  is  left  hazy  in  one  work  is  found  to  have  been 
filled  out  in  one  immediately  preceding,  or  else  receives  its 
completion  in  that  which  follows. 

The  purpose  of  this  paper,  accordingly,  is  twofold.  In  the 
first  place,  it  will  attempt,  by  an  examination  of  the  various 
passages  bearing  directly  upon  the  subject  in  all  of  Wundt's 
published  writings,  to  determine  his  present  theory  of  analysis 
and  the  psychical  elements,  and  the  various  changes  through 
which  it  has  passed.  Such  a  study,  it  would  seem,  will  have 
some  value  for  its  own  sake,  and  may  assist  to  some  extent  Jn 
definition  of  Wundtian  terminology.  It  will,  therefore,  not 
confine  itself  to  the  four  topics  suggested  by  the  critic,  but  in- 
clude the  other  aspects  of  the  subject,  and  especially  Wundt's 
discrimination  of  psychological  analysis  from  that  employed  by 
physical  science.  But,  in  the  second  place,  and  by  the  aid 
of  the  clearer  light  which  may  thus  be  thrown  upon  the  matter, 
it  will  attempt  to  decide  whether,  and  how  far.  Dr.  Washburn's 
criticisms  are  justified. 

Those  writings  of  Wundt  which  bear  upon  our  subject  may 
be  most  conveniently  classified  according  to  the  position  as- 
signed in  them  to  feeling.  On  this  basis,  they  fall  at  once  into 
two  periods,  one  extending  from  1862  to  1887,  in  which  feel- 
ing is  treated  as  feeling-tone  of  sensation,  and  the  other  from 
1889  to  the  present,  in  which  feeling  is  made  an  element.  But 
on  doser  examination,  one  is  able  to  distinguish  four  or  even 
five  periods.     The  first  is  that  in  which  feeling  is  not  an  ele- 

^  L.  c.  XI,  446. 
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ment.  It  includes  the  Beitrage  zur  Thcorie  der  Sinnesw  akmek 
mung,  1862;  the  VorUsungen  uber  die  Menschen-  und  TTii^^sede, 
1863;  and  the  first  and  second  editions  of  the  Physiolo^iscke 
Psychologic^  1874  and  1880  respectively.  The  first  two  of 
these  works  may  again  be  distinguished  as  advocating  an  epis- 
temological  theory,  both  as  to  perception  and  the  distinction  of 
feeling  from  sensation,  which  the  third  definitely  abandons. 
The  second  period  is  one  of  studies  of  method.  Here  we  have 
the  Logik,  1883;  two  articles  in  the  first  volume  of  the  Studien, 
1883;  and  one  in  the  second,  1885.  In  the  M£r^period«  feel- 
ing has  become  an  independent  element,  but  we  find  no 
mention  of  other  chief  forms  of  it  besides  pleasantness  and  nn- 
pleasantness.  Here  are  to  be  placed  the  System  der  Philoso- 
phie,  1889;  an  article  in  the  sixth  volume  of  the  Studien,  1891; 
the  second  edition  of  the  Vorlesungeti,  1892;  an  article  in  the 
tenth  volume  of  the  Sttidien^  1894;  ^^^  ^^^  second  edition  of 
the  Logik  (Z,.  der  Geisteswissenscha/ien  II,  2),  1895.  A  passage 
in  the  latter,  however,  very  clearly  shows  that  Wundt  no 
longer  regards  pleasantness  and  unpleasantness  as  adequate 
classifications  of  the  qualitative  variety  of  feeling.  Finally,  in 
Xh^  fourth  period,  we  have  the  final  definition  of  the  three  di- 
rections as  components  of  the  feeling-manifold,  and  an  increased 
emphasis  upon  the  importance  of  feeling.  This  begins  with 
the  first  edition  of  the  Gnindriss,  1896,  and  includes  for  our 
purposes  the  second  edition  of  the  System  der  Philosophic, 
1897;  the  fourth  ^nd  fifth  of  the  Grundriss,  1901  and  1902; 
and  the  fifth  edition  of  the  Physiologische  Psychologic,  1902. 
As  will  be  noticed,  the  third  edition  of  the  Physiologische 
Psychologie,  1887,  and  the  fourth,  1893,  have  not  been  included 
in  this  list.  This  is  because  that  portion  of  them  which  con- 
cerns VIS  here  is  practically  a  literal  reproduction  of  the  second 
edition,  probably  because  of  the  difficulties  involved  in  rewrit- 
ing a  systematic  treatise  so  as  to  express  what  was  as  yet  an 
uncompleted  movement  in  the  author's  position. 

The  changes  in  formal  expression  as  one  passes  from  one  of 
these  periods  to  another  are  for  the  most  part  clear  and  deci- 
sive. This  does  not  mean,  of  course,  that  the  change  in 
Wundt*s  theory  was  equally  abrupt.  The  case  is  simply  that 
we  get  only  occasional  glimpses  of  the  movement  of  his 
thought,  a  hint  in  an  article,  perhaps,  then  finally  a  formal  ex- 
position in  some  larger  work.  Public  and  permanent  expression 
of  his  views  is  deferred  until  he  feels  that  he  has  some  footing  in 
his  new  position.  The  special  example  of  this  is  that  to  which 
we  have  just  referred,  the  long  interval  from  1880  until  1902,  in 
which,  apparently,  not  a  line  is  added  or  changed  in  his  most 
important  work  to  indicate  the  great  change  which  has  taken 
place  in  his  doctrine  of  feeling.     Not  until  the  whole  thing  has 
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been  worked  out  and  put  in  systematic  form  elsewhere  is  it  in- 
corporated here.  Yet,  as  early  as  1883  some  passages  in  the 
Studien  show  that  he  had  already  commenced  to  move  towards 
his  later  position.^  Doubtless  a  close  examination  of  all  his 
works,  including  passages  which  do  not  concern  us  here, 
would  reveal  many  other  indications  of  this  gradual  shift  of 
emphasis.  As  it  is,  however,  the  division  of  the  material  at 
hand  into  these  periods  is  perfectly  clear  and  justifiable,  and 
will  be  found  convenient  for  our  purpose. 

It  will  also  be  convenient,  in  order  to  avoid  confusion  by 
having  too  many  topics  to  follow  through  such  a  long  series  of 
varying  expositions,  to  make  a  division  in  our  subject-matter. 
The  questions  of  the  nature  and  method  of  psychical  analysis, 
of  the  definition  of  an  element,  and  of  the  discrimination  of  its 
attributes,  are  intimately  connected,  on  the  one  hand;  and,  on 
the  other,  that  of  the  division  of  elements  into  the  two  classes 
of  sensations  and  feelings,  and  that  of  feeling-analysis,  involve 
each  other.  It  is  proposed,  therefore,  in  this  first  section  of 
the  paper,  to  review  Wundt's  treatment  of  the  first  two 
problems.  The  second  section  will  discuss  his  treatment  of  the 
other  two.  What  slight  repetitions  may  be  involved  in  this 
separation  of  the  questions  will  probably  be  more  than  coun- 
terbalanced by  the  advantage  of  a  more  ready  control  of  the 
material. 

The  first  period,  as  already  mentioned,  includes  the  Beitrage^ 
the  first  edition  of  the  Vorlesungen,  and  the  first  and  second 
editions  of  the  Physiologische  Psychologic, 

In  the  first  two  of  these  works,  a  peculiar  epistemological 
theory  is  developed  which  we  shall  have  occasion  to  notice 
more  at  length  later.  The  pure  sensation,  the  immediate  result 
of  the  transformation  of  the  physical  process  into  a  psychical, 
is  "  the  not  further  analyzable  element  which  precedes  and  con- 
ditions perception."*  It  is  so  received  by  Wundt,  evidently, 
as  an  immediate  datum  of  experience,  and  the  conditions  of 
analysis  are  not  discussed.  The  perceptional  process  itself 
is  described  as  one  of  unconscious  judgment,  a  series  of  in- 
ferences {SMmse)^  which  again  are  based  on  '  primitive  judg- 
ments' which  have  material  but  not  psychical  content, — ^that  is, 
are  the  sources  of  absolutely  given  distinctions  in  sense-ex- 
perience, physically  but  not  psychologically  analyzable.*  The 
'  inferences '  are  the  sensations  corresponding  to  these  distinc- 
tions. They  have  intensity  and  quality  as  attributes,  the  first 
distinguishing  the  sensations  of  like  kind,  and  the  second  those 
of  different  kinds.     It  is  accordingly  our  task  to  search  for  the 

^Studien,  I,  5-6,  344  ff. 

*  Beilrdge^  424. 

•  Beitrdge,  437»  etc.     VorUsungen^  I,  56-58. 
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distinct  qualities  of  sensatioti,  which  we  can  regard  as  simple 
and  pure,  being  disparate.^  We  find  that  each  such  element- 
ary sensation  corresponds  to  a  definite  physical  process. 
Physical  process  and  psychical  element  may  therefore  be 
regarded  as  only  differing  expressions  for  an  identical  content.* 

It  is  apparent  that  in  these  early  works  Wundt's  psychology 
has  not  as  yet  disentangled  itself  from  bis  metaphysics  and 
epistemology.  The  movement  of  his  argument  is  firom  sen- 
sations as  effects  to  physical  processes  as  causes,  rather  than 
from  the  processes  to  their  effects  in  sensation.  But  in  spite 
of  the  epistemological  and  teleological  coloring,  there  is  an  im- 
plicit appeal  to  introspection,  the  structural  intention  is 
obvious,  and  the  two  attributes  of  sensation  are  indicated  by  a 
criterion  which  is  retained  later. 

In  the  first  edition  of  the  Physiologische  Psychologies  eleven 
years  later,  we  find  a  decided  advance.  The  *  unconscious 
judgment '  theory  has  entirely  disappeared.  While  the  pure 
sensations  are  abstractions,  never  existing  as  such  in  conscious- 
ness, the  psychological  facts  brought  to  light  by  the  examin- 
ation and  analysis  of  representations — for  example,  of  visual 
ideas — force  us  to  presuppose  their  existence,  and  to  hold  that 
representations  arise  from  a  synthesis  of  them.*  In  other 
words,  the  elementary  psychical  phenomena  are  discovered  by 
the  experimental  control  and  investigation  of  the  physical 
processes  with  which  they  are  connected.*  By  such  control 
they  may  be  separated  and  experienced  in  varying  contexts. 
The  idea  is  a  connection  of  a  plurality  of  sensations,  in  an 
arrangement  either  spatial  or  temporal;  and  these  sensations 
are  the  primitive  and  simple  contents  of  consciousness.*  As 
such  man  finds  them  in  himself.  Abstracted  from  the  spatial, 
temporal,  and  other  relations  to  the  rest  of  mental  content,  the 
sensation  has  only  the  attributes  of  intensity  and  quality.  We 
can  picture  its  existence  to  ourselves  by  imagining  a  statue 
like  that  of  Condillac  beginning  to  live.* 

It  is  true  that  feeling-tone  is  also  a  constituent  of  the  sensa- 
tion. But  it  is  not,  like  the  intensity  and  the  quality,  an 
original  and  independent  constituent  of  consciousness.  In  the 
£rst  place,  it  is  determined  by  the  intensity  and  quality  of  the 
sensation*/  in  the  second,  the  feeling-tone  disappears,  when  we 
consider  the  sensation  by  itself,  without  reference  to  the  con- 
sciousness into  which  it  enters,  while  from  intensity  and  quality 
we  cannot  abstract  without  destroying  the  sensation.* 

As  for  the  original  constituents  of  the  pure  sensation,  inten- 

*  Vorlesungen^  I,  138-140.  ^  0,c.,  464. 

*  O.  r.,  I,  187-188,  200.  •  O.  c,  473. 

•  PAys.  Psych.  (*),  711-712,  273.  ^  O.  c,  5. 

•  O.  c,  5.  •  O,  c.f  273,  426. 
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sity  and  quality,  we  distinguish  them  only  because  they  are 
independently  variable  constituents  of  every  sensation  we  expe- 
rience. This  independent  variability  rests  on  the  fact  that 
intensity  depends  on  amplitude  or  strength  of  the  stimulus  vi- 
brations, and  quality  on  the/orm  of  these  vibrations,  a  relation 
which  is  evident  in  simple  tones.*  In  other  words,  we  are 
able,  in  some  cases  at  least,  physically  to  control  this  inde- 
pendent variation,  and  so  clearly  to  exhibit  it  to  introspection. 
Wundt  also  defines  quality  here  as  * 'that  .constituent  which  re- 
mains, when  we  think  away  intensity.'**  This  implies  another 
standard  of  discrimination  between  attributes, — that  of  possible 
abstraction. 

This  last  standard  is,  however,  rejected  by  the  second  edition. 
There  we  are  told  that  we  canot  think  of  quality  and  intensity 
as  separate;  every  quality  must  have  a  certain  intensity,  every 
intensity  refer  to  some  quality.*  The  criterion  which  helped 
to  rule  out  feeling-tone  as  an  attribute  in  the  first  edition — 
that,  namely,  that  it  is  dependent  on  intensity  and  quality — 
also  seems  to  be  tacitly  rejected.  Wundt  says  that  while 
feeling-tone,  intensity,  and  quality  never  appear  separately, 
their  separation  is  an  abstraction  made  necessary  by  the  change 
in  the  sensations.*  This  is  obviously  the  same  criterion  as  'in- 
dependent variability'  in  the  first  edition.  Apparently,  then, 
as  far  as  the  explicit  treatment  here  goes,  feeling-tone  might 
be  on  the  same  footing  with  quality  and  intensity  as  an  attri- 
bute, were  it  not  perhaps  that  we  have  sensations  free  from 
feeling- tone, ^  while  all  sensations  have  quality  and  intensity. 
The  second  criterion  which  excluded  it  before  is,  however,  re- 
tained, for  we  are  told  that  spatial  relation,  sometimes  made  a 
fourth  attribute,  is  not  an  attribute  of  sensations  as  such,  but 
pertains  to  their  union  in  ideas.  The  remark  of  the  Vorle- 
sungen,  that  differing  sensations  are  distinguished  by  their 
quality,  and  similar  by  their  differing  intensity,  is  also  re- 
peated, and  it  is  further  stated  that  "it  is  an  immediate  fact  of 
inner  experience  that  every  sensation  has  a  certain  intensity" 
by  virtue  of  which  such,  comparisons  can  be  made.*  Psycho- 
logical analysis  in  general  is  defended  on  the  ground  that  such 
an  abstraction  is  as  necessary  for  the  examination  of  mental 
complexes,  as  i$  the  similar  analysis  of  chemistry  to  estab- 
lish the  laws  of  chemical  combination.  Unlike  chemistry, 
however,  psychology  can  never  experience  its  elements  in 
actual  isolation  from  the  complexes,  and  hence  disputes  as  to 
which  constituents  are  really  unanalyzable  are  to  some  extent 
possible.'' 

^  O.  r.,  280-282.  ^  O.  Ct  I,  272,  465. 

*0.  c,  315.  « O.  c,  I,  272,  321. 

*Phys.  Psych.  («),  I,  272.  '^O.  ^.,  I,  271. 
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We  may  then  summarize  our  net  result  from  this  first  peikd 
as  follows.  Analysis  is  justified  in  psychology,  as  in  any  otto 
science,  by  the  requirements  imposed  by  the  investigation  of 
complex  phenomena.  Its  special  difficulty  here  is  the  fact  that 
its  elements  never  appear  in  entire  isolation.  Its  method  is 
introspection  under  experimental  control  of  the  conditions,  and 
therefore  involves  the  postulate  of  a  functional  connection  of 
mental  event  with  physical  stimulus.  The  fact  that  marks  off 
the  element  is  its  separability.  While  no  breach  can  be  made 
in  it,  yet  it  can,  under  experimental  variation  of  the  conditioDS, 
be  experienced  in  different  mental  contexts.  That  this  is 
Wundt's  meaning  is  perfectly  clear,  both  from  his  account  of 
analysis,  and  from  his  insistence  upon  independent  variability 
as  the  test  of  an  attribute.  There  is  also  a  passing  reference  to 
direct  introspection  as  confirming  the  title  of  the  elements— 
*'  man  finds  them  in  himself."^  This,  however,  does  not  seem 
to  be  meant  very  seriously. 

Of  criteria  for  the  attributes  we  find  four.  In  the  first  place, 
the  element  is  structurally  distinguished  by  quality  and  inten- 
sit3r.  The  former  is  the  aspect  marking  it  off  from  unlike 
elements,  the  latter  that  which  distinguishes  it  from  like  ele- 
ments. These  two  attributes,  therefore,  and  no  more,  are 
essential  to  make  the  element,  as  it  were,  self-contained.  lo 
the  second  place,  every  sensation  has  these  attributes,  and  they 
are  inseparable  tx>th  from  it  and  from  each  other.  Further, 
these  attributes  attach  to  the  element  itself,  and  do  not  depend 
on  its  relation  to  the  complex  of  which  it  forms  a  part.  Finally, 
as  distinguishing  them  from  each  other,  we  find  that  they  are 
independently  variable  and  can  therefore  be  attended  to  sepa- 
rately. As  this  independence  in  variation  has  its  physical 
correlate  and  cause  in  the  two  aspects  of  the  stimtdus  move- 
ment, it  can  be  experimentally  controlled  and  demonstrated. 

So  far  as  this  carries  us,  then,  Wundt's  meaning  for  *  un- 
analyzable '  would  seem  to  be  clearer,  on  a  fiedr  examination,  and 
his  grounds  for  distinguishing  the  attributes  broader,  than  the 
criticism  with  which  we  began  would  lead  us  to  suppose.  But 
we  must  not  anticipate  conclusions.  Let  us  go  on  to  examine 
the  work  of  the  second  period. 

This  is  chiefly  interesting  as  a  more  detailed  and  logical 
account  of  the  method  of  psychological  analysis.  Analysis  is 
of  three  kinds,  descriptive,  causal,  and  logical.  Only  the  first 
two  are  of  use  in  psychology.  In  some  sciences,  such  as  phy- 
siology, descriptive  analysis,  or  the  mere  separation  of  an 
object  or  phenomenon  into  its  distinguishable  elements,  forms 
a  necessary  and  separate  preliminary  stage.     In  psychology, 

»  Phys.  Psych,  (»),  273. 
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however,  descriptive  and  causal  analysis  are  practically  coin- 
cident. Like  physics,  it  begins  with  the  simplest  facts,  the 
causal  explanation  of  which  is  immediately  evident.  That  of 
the  more  complicated  phenomena  is  then  arrived  at  by  a  syn- 
thetic procedure.  Causal  analysis  is  distinguished  by  two 
factors,  the  isolating  of  the  elements  from  their  coexistents,  and 
the  variation  of  them  by  changing  the  conditions  of  their  occur- 
rence, in  the  analytical  form  of  the  experiment} 

These  principles  are  most  readily  examined  with  reference 
to  the  analysis  of  perceptual  ideas.  The  task  of  analysis  here 
is  twofold;  it  has  to  discover  the  simple  sensations,  and  also  to 
establish  the  laws  o(  their  combination.'  These  two  things 
usually  coincide!  since  the  result  of  the  necessary  variation  of 
experimental  conditions  in  the  course  of  the  analysis  will  at 
the  same  time  determine  the  laws  of  combination.  The  dis- 
covery of  elements  may  be  direct,  by  synthetic  reconstruction 
of  the  ideas  from  them,  or  indirect,  by  experimental  analysis  of 
the  idea.  The  synthetic  is  the  preferable  method,  but  as  it 
presupposes  a  more  complete  control  of  the  elements  of  the 
idea,  implying  their  appearance  in  isolation,  and  their  combina- 
bility  at  pleasure,  it  is  possible  to  apply  it  exactly  only  in  the 
case  pf  tonal  ideas.  Its  main  use  is  therefore  as  an  auxiliary 
method  to  confirm  or  guide  the  indirect  method.  This  latter 
may  be  either  without  external  aids,  or  by  the  experimental 
control  of  the  perception  under  analysis.  These  two  forms  of 
it  Wundt  calls  the  simple  analytic  method  and  the  variation 
method.  There  is,  however,  no  strict  distinction  between  the 
two.  An  example  of  the  analytic  method  is  the  subjective 
analysis  of  a  clang.  In  the  case  of  spatial  ideas  it  is  the  only 
form  of  analysis  applicable,  because  every  element  of  such  an  idea 
is  itself  spatial,  and  our  analysis  can  only  determine  minimal 
magnitudes.  In  the  variation  method  the  variation  we  intro- 
duce may  be  in  the  stimulus,  in  the  subject,  or  in  both  at  the 
same  time.* 

Some  cautions  to  the  psychologist  may  be  added.  It  is  true 
that  the  qualities  and  laws  of  the  sensations  have  been  estab- 
hshed  by  the  psychophysical  method,  and  that  this  method  is 
practically  the  beginning  of  psychology.*  But  it  must  be  re- 
membered that  the  reference  in  it  to  external  stimuli  is  due 
only  to  the  general  character  of  experimental  method  in 
psychology,  and  that  the  real  objects  of  the  investigation  are 
the  sensations  as  psychical  states.*  On  the  other  hand, 
the  logical  explanation  of  a  process  must  not  be  confused  with 
the  process  itself,  as  is  so  often  the  case  in  popular  thought; 

1  Logik  (1),  II,  3-5.  *  Cf.  Logik  (0,  II,  485. 

'  Cy.  o,  c,f  II,  487.  ^:studien,  I,  5-6. 

*Studien,  I,  18-24. 
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and  psychological  analysis  must  never  regard  the  products  of 
its  abstraction  as  independent  processes.^  The  fact  is,  that 
simple  sensations  are  never  given  us  in  immediate  introspec- 
tion, but  are  defined  because  of  the  requirements  of  our 
analysis.  It  does  not  follow,  however,  because  they  are  thus 
in  a  sense  artifacts,  that  they  are  'unconscious'  processes;  for 
mere  uncontrolled  introspection  can  no  more  replace  psycho- 
logical analysis  than  outward*examination  of  a  body  can  replace 
its  physical  or  chemical  analysis.* 

Comment  on  this  discussion  is  not  necessary.  What  is  im- 
portant in  it  for  our  purpose  is  its  caution  against  invoking 
physiology  on  the  one  hand,  or  epistemology  on  the  other,  to 
interfere  in  the  task  of  psychology;  and  its  equal  emphasis 
upon  introspection  and  experimental  control.  The  criterion  of 
the  element  is  still  its  separability  from  its  context;  the  process 
of  analysis  is  one  of  elimination  and  reconstruction. 

It  has  already  been  said  that  the  third  edition  of  the  PkysioU- 
gische  Psychologie  adds  nothing  to  the  second.  It  may,  how- 
ever, be  mentioned  that  in  it,  apparently  for  the  first  time,  we 
find  a  clear  statement  of  the  principle  of  psychic  synthesis  as 
resulting  in  a  new  product  which  possesses  qualities  not  present 
in  its  elements.  This  comes  up  in  connection  with  the  spatial 
idea,  and  Wundt  adds  that  the  sensational  elements  of  this  are 
discoverable  only  by  an  analysis  which  infers  them  from  the 
changes  which  the  complex  undergoes  under  dififenng  physio- 
logical conditions.' 

The  third  period  begins  with  the  System  der  Philosopkie, 
Here  we  find  four  reasons  for  considering  that  feelings  are  in- 
dependent elements,  (i)  Feeling  **is  not  objectified,'*  as  sen- 
sation is.  (2)  Experience  as  a  whole  has  an  objective  and  a 
subjective  side;  feelings  are  the  elements  of  the  latter,  sensa- 
tions of  the  former.  (3)  The  feeling  attached  to  a  sensation 
does  not  vary  in  like  measure  with  its  intensit}'  or  its  quality, 
and  is  not,  therefore,  like  them  an  attribute  of  the  sensation. 
(4)  While  feeling  is  always  attached  to  some  sensational  or 
ideational  content,  the  connection  is  not  invariable;  the  same 
content  may  appear  without  the  feeling,  or  the  same  feeling 
may  attach  itself  to  a  different  content.*  It  is  the  last  two  of 
these  reasons  which  concern  us  at  present.  That  for  not  con- 
sidering feeling  an  attribute  of  sensation  is,  evidently,  equiva- 
lent to  the  fact  that  its  functional  relation  is  not  with  its  sen- 
sational basis  only.  That  is,  we  have  an  implicit  use  of  the 
criterion  for  an  attribute  which  has  already  been  mentioned, 
that  it  does  not  depend  on  the  relation  of  the  element  to  the 

^O.  c,  344,  349-350-  *Phys.  Psych.  («).  II,  33. 

*Siudien,  II,  299-301.  *Sysi.  d.  Phil.  <*;,  38o-387- 
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complex  of  which  it  forms  a  part.  The  last  reason  establishes 
the  right  of  feelings  to  the  place  of  elements  by  the  normal 
criterion.  They  can  be  separately  experienced  in  varying  con- 
texts. Implicit,  of  cour.«e,  is  the  further  but  as  yet  unstated 
premise  that  the  simple  feeling  cannot  itself  be  experimentally 
decomposed  into  parts  which  can  be  thus  separately  experi- 
enced. 

The  important  article  Zur  Lehre  von  den  Gemuthshewegungev^ 
does  not  bear  on  the  present  portion  of  our  subject.  Nor  is 
there  anything  new  in  the  second  edition  of  the  Vorlesungen,^ 
except  a  clearer  statement  of  one  of  the  functions  of  the  experi- 
ment not  dwelt  upon  before.  Ture*  introspection  cannot 
directly  observe  conscious  processes  during  their  course,  but 
only  their  after-eflFects  in  memory.  One  must  therefore  attempt 
to  remove  the  disturbing  influence  of  accompanying  observation 
upon  conscious  processes  by  objective  control  of  the  physical 
processes  with  which  they  are  functionally  connected.' 

The  fourth  edition  of  the  Physiologische  Psychologie  may  also 
be  passed  over,  as  has  been  explained.  This  brings  us  to  two 
important  discussions  of  analytic  method,  which  are  to  be  found 
in  an  article  in  the  tenth  volume  of  the  Studien^^  and  in  the 
second  edition  of  the  Logik. 

In  the  former,  the  method  of  psychology  is  distinguished 
from  that  of  epistemology.  In  both  disciplines  the  analysis  of 
objective  perception  must  start  from  the  given  external  object. 
But  their  method  is  by  no  means  the  same.  Epistemology,  if 
it  is  not  to  become  a  *' fruitless  subjectivism,"  must,  like  nat- 
ural science,  presuppose  the  objective  nature  of  the  object  and 
all  its  properties,  and  then  gradually  correct,  by  the  aid  of  suit- 
able hypotheses,  the  contradictions  involved  in  this  assumption. 
The  interest  of  psychology,  however,  attaches  to  the  subjective 
formation  of  the  idea  of  the  object.  It  therefore  assumes  that 
the  object  and  all  its  properties  is  throughout  a  subjective 
process,  given  immediately  in  sensation.  Contradictions  are 
involved  in  this  assumption  also,  and  these,  too,  are  removed  by 
the  aid  of  hypotheses.  Certain  elements  of  the  object  will 
prove  on  examination  not  to  be  given  immediately,  and  this 
necessitates  our  finding  the  subjective  conditions  which  have 
produced  them.  Every  such  contradiction  has,  therefore,  a 
double  result.  A  psychic  formation  at  first  regarded  as  simple 
is  found  to  be  composite,  and  this  implies  a  psychic  process 
which  is  the  cause  of  this  composition.  This  defines  the  real 
field  of  psychology,  which  the  materialistic  psychologists  fail 

»5/i#£/«>«,  VI,  337ff. 
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to  enter  because  of  their  misuse  of  the  epistemological  assump- 
tion.* 

The  discussion  in  the  Logik  is  along  the  same  lines,  but  tl^ 
analysis  of  psychology  is  contrasted  wi&  that  of  physical  science. 
The  differences  found  are  chiefly  two.  Physical  science 
abstracts  from  certain  attributes  of  the  object  of  its  analysis, 
while  psychological  analysis  isolates  partial  contends  of  c<mi- 
sciousness.  These  partial  contents  psychology  retains  as 
independent  processes;  but  mechanics  changes  relative  into 
absolute  attributes.  This  difierence  is  possible  because  physical 
science  refers  its  abstract  qualities  to  a  material  sabstrate. 
Psychology,  however,  must  accept  conscious  content  as  a 
datum  which  it  can  analyze  into  parts,  but  never  reduce  to  a 
homogeneous  substrate.  The  chief  example  of  a  mistaken 
attempt  at  such  a  reduction  is  the  intellectualistic  psychology, 
which  is  based  partly  on  the  availability  of  logical  technique, 
and  partly  on  the  psychological  fallacy  of  a  substitution  of  the 
observer's  reflections  on  the  mental  processes  for  the  processes 
themselves.  It  takes  the  part  for  the  whole,  the  means  of 
investigation  for  the  thing  investigated.  To  avoid  such  errors 
it  is  essential  to  remember  that  our  conscious  life  is  one  inter- 
connected process.*  The  more  detailed  account  of  the  stand- 
points of  Materialism,  Intellectualism,  and  Voluntarism  which 
follows  need  not  detain  us  now.' 

Of  more  immediate  interest  for  our  present  purpose  is  the 
account  here  given  of  the  method  and  criteria  of  psychological 
analysis.  It  follows,  we  are  told,  the  maxim  of  independent 
variability.  What  can  vary  independently  of  the  rest  of  the 
content,  or  remains  constant  while  the  rest  of  the  content  varies, 
is  an  independent  element.*  This  axiom  needs  further  speci- 
fication, which  we  find  in  a  later  discussion  of  elementary  psy- 
chical analysis.'  Psychical  elements  must  fulfill  the  condition 
of  not  vanishing  in  the  isolating  abstraction  applied  to  the  con- 
scious process.  Every  element  is  to  be  considered  simple 
which,  in  the  first  place,  admits  of  no  separation  under  ex- 
perimental variation  of  the  conditions;  and,  in  the  second,  can 
be  thought  of  as  invariable  while  the  other  introspective  con- 
tents change.  The  first  criterion  excludes  the  forms  of  space 
and  time;  the  second  excludes  these  and  also  other  qualitative 
contents  dependent  on  the  presence  of  many  elements.  Only 
pure  sensations  meet  both  these  conditions,  for  feelings  vanish 
when  the  sensation  is  *  thought  away.'^    Sensations  and  ideas 

1  O,  c,  82-84. 

'  Logik  (2),  (L,  der  Geisteswissenschafien)  II,  2,  60-63. 
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are  therefore  the  only  objects  of  elementary  psychical  analysis, 
which  may  be  either  qualitative  or  quantitative.^  But  it  does 
not  follow  that  there  are  no  simple  feelings.  The  idea  that 
all  subjectively  unanalyzable  constituents  of  consciousness  must 
also  be  thinkable  in  isolation  is  a  mere  dogmatic  prejudice. 
There  are  simple  unanalyzable  feelings,  but  they  cannot  be  iso- 
lated, like  the  sensations,  because  they  have  not  an  objective 
reference.  The  methods  of  analysis  employed  for  feeling  diflFer, 
for  this  reason,  from  those  used  for  sensation.*  Simple  feelings 
are  then  not  independent  elements.'  Yet  they  are,  of  course, 
elements  in  the  psychological  sense,  being  unanalyzable. 

To  make  these  rather  puzzling  passages  clear,  it  is  necessary 
to  anticipate,  and  to  refer  for  a  moment  to  the  fifth  edition  of  the 
Physiologische  Psychologie,  This  mentions  two  conditions  for 
analysis,  an  objective  and  a  subjective,  as  Wundt  says :  the 
changing  delations  of  the  mental  constituents,  and  the  isolat- 
ing and  distinguishing  effect  of  attention.^  But  this  second 
subjective  condition  is  not  mentioned  as  a  condition  of  feeling- 
analysis.  The  criterion  for  simplicity  of  a  feeling  is,  that  it 
cannot  be  separated  into  simpler  feelings  appearing  independ- 
ently for  themselves.*  Actual  independent  existence  is,  there- 
fore, the  mark  of  a  simple  feeling;  its  appearance  for  itself,  as 
not  further  divisible  under  any  change  of  conditions,  and 
standing  in  varying  relations  to  the  other  elements  of  mental 
process.  This  appearance  of  only  the  objective  condition  of 
analysis  in  the  case  of  feelings  is  exactly  parallel  to  what  we 
find  in  the  discussion  of  the  Logik^  and  it  is  apparent  that 
"thinking  of  as  invariable  while  the  other  conscious  contents 
change"  means  isolation  as  an  object  of  attention. 

This  being  granted,  it  would  seem  that  the  Logik  points  out 
three  criteria  for  an  element.  It  must  be  independently  varia- 
ble; it  must  admit  of  no  separation  within  itself  under  experi- 
mental change  of  the  conditions;  and  it  must  be  capable  of 
isolation  as  an  object  of  attention.  Only  the  first  two,  how- 
ever, are  the  criteria  of  the  unanalyzable  element  as  such;  the 
third  applies  only  to  sensations.  But  the  independent  varia- 
bility is  not  that  which  we  found  in  earlier  works  as  distinguish- 
ing the  two  attributes  from  each  other.  It  is  here  defined  as 
one  in  which  all  the  rest  of  conscious  content  may  change. 
That  is,  it  is  the  old  criterion  of  being  separately  experienced 
in  varying  connections  and  contexts;  and  to  it  is  added  the  fur- 
ther criterion  of  non-decomposability.  The  Logik  then  simply 
explicates  the  maxim  and  criteria  of  analysis  which  were  ap- 

*  O.  r.,  200.  ^Phys,  Psych.  (*),  I,  339-341. 
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plied  in  the  System  der  PhUosophie.  These  two  criteria  cannot, 
of  course,  be  separated,  and  on  looking  back  to  the  first  edi- 
tion  of  the  Logik  we  see  that  they  correspond  roughly  to  what 
are  there  called  the  simple  analytic  method  and  the  method  of 
variation.  The  first  method  introspectively  establishes  the  in- 
dependence of  the  element  as  a  part  of  psychic  experience; 
the  second  assures  us  that  it  is  not  further  decomposable  tinder 
any  alteration  in  the  conditions. 

Let  us  recall  that  the  reprint  in  unaltered  form  (so  far  as  our 
subject  goes)  of  the  second  edition  of  the  Pkysiologische  Psy- 
chologie  in  a  third  and  a  fourth  carried  through  the  second  and 
third  periods  the  same  principles  which  we  found  set  forth  in 
the  first.  This  being  the  case,  we  see  that  the  writings  of 
these  two  periods  have  only  further  explicated  and  developed 
those  principles.  The  introspective  and  specific  character  of 
psychological  analysis  has  been  emphasized,  and  the  importance 
and  function  of  the  experiment  has  been  more  particularly  ex- 
plained. The  criterion  of  non-decomposability,  implicit  finom 
the  first,  has  been  explicitly  stated  as  the  necessary  completion 
of  the  original,  that  of  separability  in  experience,  or,  as  it  is 
now  named,  'independent  variability."  Finally,  while  the 
elementary  attributes  have  not  come  up  for  further  discussion, 
we  found  that  use  was  made  in  the  System  der  Pkilosophie  of 
the  criterion  of  independence  on  the  relation  of  the  element  to 
the  complex;  and  the  reference  to  their  independence  in  varia- 
tion relative  to  each  other  is  renewed  in  the  second  edition  of 
the  Vorlesungen} 

At  the  opening  of  the  fourth  and  last  period,  we  find  the  dis- 
cussion  of  analysis  and  the  elements  in  the  first  edition  of  the 
Grundriss  der  Psychologie  rather  confusing.  Abstraction  is 
necessary  in  psychological  analysis,*  and  therefore  simple  feel- 
ings are  abstracted  from  their  accompanying  sensations.*  But, 
on  the  other  hand,  feelings  cannot  be  abstracted  from  sensations, 
and  are  therefore  never  pure.*  Obviously  'abstraction'  can- 
not have  the  same  meaning  in  these  two  connections.  Appar- 
ently the  abstraction  which  assists  analysis  involves  making 
the  element  the  object  of  attention  to  the  disregard  of  remain- 
ing conscious  content,  while  that  which  is  not  possible  for  feel- 
ing involves  the  actual  isolation  of  the  object  of  attention. 
Thus,  for  example,  we  might  conceivably  find  conditions — 
say  in  the  dark  room  of  a  laboratory — in  which  some  single  sen- 
sation in  the  indiflFerence-zone  of  feeling  might  be,  relatively 
speaking,  the  whole  content  of  consciousness.     But  we  cannot 

*  Vorlesungen  (*),  16-17.  •(?.  <:.,  29,  76. 
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conceive  the  possibility  of  experiencing  a  feeling  in  isolation 
from  any  sensational  substrate  whatever. 

If  this  be  granted,  all  we  have  left  in  reference  to  analysis  is 
the  admission  that  the  consideration  of  the  element  apart  from 
its  connection  is  itself  an  abstraction,^  and  the  explanation  that 
analysis  is  made  possible  by  the  changing  relations  of  conscious 
contents.*  Neither  of  these  principles  is  new,  and  they  must 
be  interpreted  by  the  longer  expositions  of  analysis  which  have 
been  already  reviewed. 

Nor  do  we  find  here  anything  new  concerning  the  attributes.* 
What  is  said,  however,  is  based  on  the  use  of  the  two  most  im- 
portant of  the  four  criteria  for  them;  that  is,  that  they  are  the 
structurally  necessary  aspects  of  the  element,  and  aspects  which 
are  free  from  functional  dependence  on  the  rest  of  conscious 
content. 

The  second  edition  of  the  System  der  Philosophie  contains  no 
new  matter  relevant  to  our  present  subject,  except  a  renewal 
of  the  warning  against  making  use  in  psychology  of  those 
hypothetical  concepts  of  substrate  which  are  necessary  in 
physical  science.*  The  fourth  and  fifth  editions  of  the  Grun- 
driss  are  exact  reproductions  of  the  first  in  the  sections  we 
have  examined. 

The  justification  of  psychological  analysis  which  Wundt 
gives  in  the  fifth  edition  of  the  Physiologische  Psychologic  is  in 
much  the  same  terms  as  the  explanations  which  he  had 
already  given  in  the  Siudien  and  theZ^^ti^.*  It  is  unnecessary, 
therefore,  to  pause  to  review  it.  Yet  it  is  immediately  inter- 
esting to  us,  for  it  shows  that  Wundt  retains  his  structural 
position.  The  elements  are  analyzed  out,  it  is  true,  only  in 
order  to  discover  the  laws  of  psychic  process;  but  for  that  pur- 
pose their  previous  determination  is  essentially  necessary. 

The  disctission  of  the  method  of  analysis  adds  little  to  our 
previous  conclusions.  Its  two  conditions,  objective  and  sub- 
jective, have  been  already  stated.  As  the  elements  analyze 
themselves  out,  as  it  were,  by  their  presence  in  the  same  form 
in  different  combinations,  they  are  in  one  sense  purely  empi- 
rical. On  the  other  hand,  they  never  exist  in  isolation  and 
fixity  as  we  conceive  them.  That  is,  they  are  abstract  as  to 
their  isolation;  but  they  are  contents  of  immediate  concrete 
experience  as  to  their  attributes,  while  the  elements  of  physical 
science  are  throughout  the  products  of  conceptual  abstraction.* 
While  sensations,  however,  can  be  abstracted  from  feelings, 
feelings  cannot  be  abstracted  from  sensations.*  Accordingly,  as 

*  O,  c,  20,  38,  76.  «  Phys.  Psych.  (»),  I,  343-344.  357-359- 
*^.  c,  28.  •  O.  c.y  I,  339-342;  II,  308;  III>  321. 
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we  have  already  seen,  Wundt  does  not  mention  the  isolating 
effect  of  attention  as  a  condition  of  feeling-analysis.  Simx^ 
feelings  he  defines  as  those  which  cannot  be  separated  into 
simpler  feelings  appearing  independently  for  themselves.^ 

This  definition  we  have  already  commented  upon,  and  it  has 
been  noticed  that  Wundt  means  here  by  the  isolating  efiect  of 
attention  what  he  has  meant  in  some  previous  discussions  by 
thinking  of  an  element  in  abstraction  from  other  conscious 
contents,  or  as  invariable  while  they  change.  All  that  this 
treatment  then  adds  to  preceding  explanations  is  this  more 
precise  description  of  an  auxiliary  factor  in  the  analysis  of  sen- 
sations. The  objective  condition,  which  is  the  general  con- 
dition of  both  forms  of  analysis,  corresponds  to  what  we  have 
met  before  as  the  criterion  of  the  element,  its  relatively  self- 
sufficient  existence  in  varying  relations.  It  is  not  stated  as 
clearly  as  cotild  be  desired,  but  it  must  be  interpreted  in  accord- 
ance with  all  of  Wundt*s  previous  teaching. 

What  is  said  concerning  the  attributes  repeats  the  statements 
of  preceding  editions,*  except  that  the  recent  controversy  con- 
cerning clearness  is  faced.  All  sensations  have  intensity.  But 
Weber's  law  does  not  apply  to  the  sensations  in  themselves, 
but  to  their  apperception,  without  which  the  quantitative 
estimate  would  not  be  made.*  We  find  that  the  physiological 
view  (^.  g,  of  Ebbinghaus)  regards  the  having  of  sensations 
and  the  comparing  of  them  as  one  and  the  same  thing,  while 
the  psychological  view  decisively  distinguishes  these  experi- 
ences. This  difference  arises  because  the  physiological  inter- 
pretation avoids  psychological  analysis.  On  the  other  hand,  it 
is  an  unjustifiable  overemphasis  of  the  difference  between  the 
physiological  and  psychological  points  of  view  to  regard  intensity 
as  a  physical  magnitude,  which  has  been  mistakenly  introduced 
into  psychology,  and  therefore  to  call  it  a  particular  direction 
of  quality,  or  to  substitute  for  it  the  notion  of  clearness.  The 
specific  character  of  sensation-intensity,  and  its  occasional 
functional  interdependence  with  quality,  does  not  prevent  its 
being  essentially  different  from  quality.  This  diff^ence  is  shown 
by  the  fact  that  we  compare  as  immediately  analogous  the  inten- 
sity-changes of  the  various  sense-modalities.  And  clearness 
and  intensity  of  sensation  are  by  no  means  the  same.  The 
clear  sensation  may  have  slight  intensity,  and  viu  versa^  and 
the  limens  for  attention  and  for  sensation  are  found  by  experi- 
ment to  be  distinct.* 

Wundt's  language  here  shows  that  he  accepts  the  position 
that  the  intensities  of  any  sense-modality  are  in  a  sense  as 
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Specific  to  it  as  its  qualities.  And  his  final  argument  against 
the  identification  of  clearness  and  intensity  involves  a  new 
reason,  not  heretofore  stated,  and  not  made  explicit  here,  for 
not  accepting  clearness  as  an  attribute.  This  is,  that  since  the 
limen  for  attention  and  that  for  sensation  are  distinct,  we  have 
some  sensations  without  any  clearness- value. 

It  is  not  necessary  to  sum  up  the  discussions  of  the  fourth 
period.  It  adds  nothing  to  those  preceding  except  farther  ex- 
emplification of  working-principles,  and  the  statement  of  the 
place  of  attention  in  analytic  method. 

Looking  over  the  whole  course  of  Wundt's  literary  activity, 
then,  it  would  seem  that  the  principles  of  analysis  which  we 
were  able  to  find  in  the  work  of  the  first  period  have  remained 
substantially  unchanged.  The  method  of  analysis,  the  func- 
tions of  the  experiment,  and  the  distinction  of  psychological 
procedure  from  that  of  logic  on  the  one  hand,  and  that  of 
physics  and  physiology  on  the  other,  have  been  far  more  pre- 
cisely set  forth.  But  the  fundamental  principles  have  remained 
the  same,  and,  indeed,  because  of  the  natural  diversion  of  at- 
tention as  the  field  enlarged,  are  perhaps  not  so  clear  in  some 
respects  in  these  later  works  as  in  the  earlier. 

This  being  true,  it  would  seem  that  that  part  of  Dr.  Wash- 
bum's  criticism  with  which  we  are  at  present  occupied  falls  to 
the  ground.  Wundt's  criterion  for  the  elements,  in  the  light 
of  his  practice  and  of  all  his  writing,  is  precisely  that  they  are 
*'the  simplest  phenomena  that,  as  capable  of  being  experienced 
apart  from  each  other,  may  be  attended  to  separately,"^  pro- 
vided we  qualify  this  'apart  from'  and  'attended  to'  so  that 
they  do  not  involve  isolation.  As  we  have  already  stated  it, 
"the  fact  that  marks  off  the  element*is  its  separability,  the 
&ct  (that  is)  that  while  no  breach  can  be  made  in  it,  yet  it  can 
be  experienced  in  different  mental  contexts."  This  is  sufficient, 
to  distinguish  the  element  from  its  attributes.  The  pitch  of  a 
simple  tone  is  indeed  itself  simple;  but  it  cannot  move  into  an 
entirely  different  context,  because  it  cannot  be  experienced 
without  some  tonal  intensity.  The  simple  tone  itself,  however, 
may  be  divorced  in  experience  from  all  other  sensations  of 
sound. 

It  must  be  admitted  that  the  passages  on  this  matter  in  the 
Grundriss  and  the  fifth  edition  of  the  Physiologische  Psychologic 
have  a  certain  ambiguity,  if  taken  by  themselves.  The  possi- 
bility of  misconception  had  probably  not  occurred  to  Wundt, 
and  he  failed  to  make  his  statements  sufEdently  precise.  But 
his  meaning  is  clear  if  one  considers  the  use  he  makes  of  his 
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principles  in  these  same  works,  and  still  more  so  ^hen  one  calls 
his  earlier  works  to  aid. 

As  for  the  attributes,  we  have  foond  that  Wundt  makes  use  of 
four  criteria  to  distinguish  them,  instead  of  merely  the  one  to 
which  the  critic  refers.  One  of  these  is  systematic ;  the  two  attri- 
butes of  quality  and  intensity  are  necessary  and  also  suffideot 
to  make  the  element  self-contained  as  structural.  Another, 
that  of  independent  variability,  allows  us  to  hold  the  two  at- 
tributes apart  from  each  other.  Finally,  as  immediate  marks 
of  the  attributes,  we  have  the  introspective  fact  that  all  ele- 
ments have  these  attributes  as  inseparable  peculiarities,  and 
that  they  are  independent  of  the  relation  of  the  element  to  the 
complex.  Wundt,  as  has  been  seen,  would  hold  that  clearness 
is  ruled  out  as  an  attribute  under  both  of  these  last  two  heads 
The  sensation  comes  above  the  limen  before  clearness  attaches 
to  it. 

It  would  certainly  seem,  therefore,  that  the  critic  has,  in  this 
question  of  the  attributes  especially,  relied  too  much  on  the 
wording  of  one  or  two  isolated  passages.  It  is  true  that  all 
four  of  these  reasons  for  selecting  quality  and  intensity  as  the 
elementary  attributes  are  not  stated  with  equal  clearness  by 
Wundt.  But  they  are  those  which  he  uses, — and  that  is  the 
important  point,  as  Dr.  Washburn  herself  suggests. 


A  CASE  OF  SYMBOLISTIC  WRITING  WITH  SENILE 

DELUSIONS.* 


By  Arnoi«d  L.  Gbssi«i«,  Fellow  in  Clark  University. 


The  symbolistic  writing,  which  we  are  about  to  describe,  is 
instructive  because  it  furnishes  in  more  than  usual  detail  some 
picture  of  the  mental  processes  which  may  dominate  a  deluded 
mind.  In  the  present  instance  the  writing  is  a  daily  practice 
and  constitutes  a  tangible,  progressive  record,  which,  although 
it  cannot  be  interpreted  in  its  entirety,  is  replete  with  interest 
and  suggestion. 

The  executor  of  the  "picturesque  writing,"  as  he  prefers  to 
call  it,  was  bom  in  New  England  in  1837.  He  is  a  rather 
healthy  looking  man,  above  medium  height,  without  marked 
signs  of  age  or  decrepitude;  no  tremor  in  his  hands;  somewhat 
restless,  piercing  eyes;  an  active,  eager  gait.  He  enjoyed  a 
common  school  education  which  he  has  supplemented  by  not  a 
little  reading  in  newspapers  and  books  of  a  religious  nature. 
He  knows  his  bible  well,  has  a  good  memory  for  recent  as  well 
as  past  events,  a  good  vocabulary  and  a  fluent  speech.  For 
most  of  his  life  he  has  been  a  steady,  industrious  laboring  man 
of  reticent  disposition.  His  present  occupation,  so  far  as  he 
has  any,  is  vending  a  liniment,  the  formula  for  which  he 
claims  to  have  received  from  the  Lord.  Recently  he  has  taken 
advantage  of  the  curiosity  which  his  extraordinary  writing  ex- 
cites and  sells  specimens  of  it  *'to  the  boys,''  at  a  price. 

Only  a  few  facts  of  heredity  are  demonstrable.  The  father 
of  J.  D.  was  a  stem,  self-determined,  powerful  preacher  of  the 
gospel,  who  received  a  solemn  '*cair'  to  enter  the  pulpit  on  the 
occasion  of  a  thunderstorm  through  which  the  voice  of  the 
Lord  addressed  him.  This  dramatic  event  probably  made  a 
deep  impression  on  the  son,  who  now  speaks  with  great  rev- 
erence of  his  "sainted  father,''  calls  him  the  Perfect  Man,  and 
often  alludes  to  him  in  his  picturesque  writing. — ''My  father 
never  read  a  sermon.  He  preached  and  looked  upon  his  hear- 
ers.** '*The  Holy  Bible,  God,  and  Common  Sense  inspired 
my  sainted  father  to  leara  his  sermons  while  at  work  in  the 
field.**  The  mother  is  also  reported  to  have  been  a  strongly 
religious  minded  woman. 

J.  D.  himself  relates  how  his  grandmother  used  to  impress 
him,  as  a  child,  with  the  horrors  of  hell  fire,  how  she  used  to 
show  him  the  devil,  peeping  through  the  window,  etc.     He 

^Author's  Note* — I  wish  to  acknowledge  mj  indebtedness  to  Presi- 
dent Hall  for  suggesting  the  study  and  for  his  kindly  interest  in  the 
preparation  of  the  paper. 
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tells  a  long  and  tragic  story  of  a  childhood  dispute  he  had  with 
his  father  on  the  subject  of  infant  damnation. — Why  should 
his  little  nnbaptized  cousin  be  doomed  to  roast  in  an  eternal 
hell?  ''When  the  wind  blew  about  the  eaves  they  told  me  it 
was  my  cousin  moaning.''  He  relates:  "I  began  to  hate  God. 
I  never  knew  before,  that  God  made  hell.  *What  a  mean  £^- 
low  God  is/  I  thought ;  I  rolled  up  my  fists  at  him,  ready  to 
knock  him  down  if  I  saw  him."  In  one  of  these  precockms 
debates,  he  says  he  kicked  the  bible  across  the  floor.  Mak- 
ing some  allowance  here,  for  retrospective  falsification,  the 
facts  still  point  to  an  intense  religious  environment  superim- 
posed upon  a  predisposing  hereditary  basis. 

A  brief  history  of  the  case  will  show  that  it  passed  only  in  a 
most  general  way   through  the  characteristic  stages  of  troe 
paranoia.     Throughout  his  life  J.  D.  was  inclined  to  be  gloomy 
and  brooding  by  spells,  and  to  fall  without  serious  provocation 
into  moods  of  obstinacy  during  which  he  would  not  speak  ftr 
days  at  a  time  to  wife  or  brother.     Sometimes  he  showed  a 
grim  determination  in  his  manner  of  work,  carrying  on  his  oc- 
cupation with  a  semi-fanatic  disregard  for  fatigue  or  injuries, 
and  taking  inward  pride  in  the  triumph  of  his  will.     Two  and 
a  half  years  ago,  he  surprised  his  friends  by  an  unwonted  efiFd- 
siveness.     He  bubbled  over  with  expressions  of  his  exalted 
sense  of  well  being,  declaring  he  was  a  young  man  again  and 
had  never  felt  better  in  his  life.     He  was  extravagantly  cour- 
teous, generous,  hospitable.      When  some  schoolboys  pelted 
his  weather-beaten  umbrella,  he  took  it  as  huge  fun,  arguing 
that  they  were  not  to  be  blamed, — but  more  of  this  umbrella 
later.     Only   once  did  he  have  a  glint  of  suspicion  about  his 
mental  deterioration;  but  his  anxiety  was  very  brief,  for  he  be- 
lieved that  defective  memory  was  a  necessary  accompaniment 
of  insanity,  and  consoled  himself  with  the  thought  that  he  could 
still  repeat  a  sermon  after  having  heard  it.     This  mistaken  no- 
tion as  to  the  nature  of  insanity  may  have  hastened  an  accept- 
ance of  the  delusions  that  were  emerging  in  his  consciousness. 

These  delusions  were  from  the  first  almost  exclusively  of  an 
expansive  nature.  The  ideas  of  persecution  which  are  so 
characteristic  in  the  development  of  paranoia,  took  only  a  very 
mild  form,  and  were  always  offset  by  ideas  of  grandeur;  thus, 
immediately  after  attributing  poisonous  qualities  to  the  oil 
with  which  he  came  into  contact  in  the  factory,  he  received 
from  the  Lord  a  remedy  to  cure  the  evil  effects ;  and  when  the 
Y.  M.  C.  A.  and  the  Church  thwarted  him  in  his  desire  to 
preach  he  declared  that  he  was  misunderstood,  even  as  Christ 
was  misunderstood,  and  proceeded  to  call  down  grandiose,  re- 
ligiose imprecations  upon  them.  He  claims  that  his  present 
omniscience  and  grand  prerogative  came  to  him  suddenly,  in 
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.something  like  a  glorious  transfiguratioa  during  which  he 
broke  out  into  song,  singing  as  never  he  had  before.  But  as  a 
matter  of  fact,  the  onset  of  the  delusions  was  gradual,  and 
their  development  can  be  roughly  traced.  Simultaneously 
with  the  feeling  of  elation  and  well  being  already  mentioned, 
he  evinced  an  interest  in  the  work  of  the  **holy  healers*'  then  be- 
ing reported  in  the  newspapers.  He  declared  their  miracles 
were  easy  and  tried  his  hand  at  healing  one  of  his  friends,  by 
making  passes  over  him,  etc.  He  also  began  to  sit  up  nights 
and  tried  the  strength  of  his  will  on  his  wife  to  prove  that  he 
could  rouse  her  from  sleep  at  any  hour  by  the  power  of  his 
mind.  Later  he  gave  way  to  less  self-centered  ideas  and  be- 
came the  passive  instrument  of  a  series  of  **  wonderful  manifes- 
tations," which  took  place  after  midnight.  These  manifesta- 
tions consisted  of  jerkings  of  the  arms  and  body ;  they  were 
ascribed  to  an  outside  influence,  variously  interpreted  as  ema- 
nating from  his  **sainted  father*'  or  the  Heavenly  Lord. 

After  this  experience  the  developments  are  more  rapid.  He 
talks  of  going  out  into  the  world  to  preach.  The  delusions 
grow  to  be  more  and  more  compelling;  at  first  only  of  the  na- 
ture of  incidental,  nightly  adventures,  they  finally  become  all 
engrossing.  Kraft-Ebbing' s  description  of  paranoia-re  I i^iosa 
applies:  '*Sublime  feelings  of  the  suffusion  of  divine  spirit 
through  a  sinful  body  rise  into  consciousness,  and  sweep  him 
from  all  earthly  interests  and  cares."  So  J.  D.  gives  up  his 
employment,  ceases  to  pay  his  rent,  no  longer  brings  provi- 
sions to  the  house,  lets  his  insurance  run  out,  and  when  his 
wife  writes  to  him  about  the  wood-pile  he  replies  with  gratidi- 
ose  allusions  to  his  heavenly  mission:  *The  Lord  is  running 
him;'  Providence  will  provide.  With  time  the  vague  manifesta- 
tions mentioned  above  take  on  a  definite  form  and  are  filled 
with  a  definite  content,  determined  by  his  former  religious 
brooding.  He  feels  himself  called  upoA  to  denounce  the  belief 
in  hell  and  water  baptism.  The  aimless  jerkings  of  his  arms 
and  hands  evolve  into  the  controlled  movements  of  a  pen  upon 
paper,  and  for  hours  at  a  time  during  his  nightly  vigils  he 
writes  down  what  the  Lord,  his  sainted  father.  Nature,  or  the 
Creative  Influence  dictate  to  him.  He  claims  to  have  all  things 
revealed  to  him  *from  6,000  years  before  Adam  to  the  final 
crash  of  judgment.'  He  becomes  the  self-styled  "Christian 
Naturalist."  "The  Inspired  J.  D.,"  "The  Cleansed  Leper." 

We  now  come  to  a  consideration  of  the  most  unique  feature 
of  this  case — the  writing,  of  which  examples  are  shown  in 
the  accompanying  illustrations.  The  inspired  executor  of  this 
strange  script  has,  since  January,  1904,  filled  some  ten  vol- 
umes, making  a  total  of  about  1,000  pages,  to  say  nothing  of 
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numerous  letters  and  other  individual  documents.  One  of  the 
volumes  before  me  contains  90  pages,  and  according  to  the 
dates,  it  took  him  a  fortnight  to  complete  it.  At  first  the 
books  were  sacred  property  which  no  human  eye  was  privileged 
to  behold,  for  they  contained,  as  he  declared,  the  revealed 
groundwork  for  future  sermons.  One  bundle  of  books  carefully 
wrapped  in  paper  bears  the  following  label:  **For  Curiosity. 
Not  for  admiration;  but  for  a  better  purpose.  Sacred  forever. 
Don't  open.'*  But  this  injunction  is  now  antiquated;  for  the 
author  of  the  volumes  takes  pleasure  in  displaying  them  when- 
ever he  has  an  opportunity.  He  is  somewhat  embarrassed  by 
his  frequent  inability  to  read  what  he  has  written  in  the  past; 
but  saves  himself  by  insisting  that  the  books  are  of  private  and 
personal  importance  only;  they  will  be  bequeathed  to  some  ar- 
chive for  the  curious  wonderment  of  posterity,  not  its  enlight- 
enment. The  author  himself  does  not  refer  to  the  back 
volumes.  It  would  be  useless,  he  argues;  he  knows  them  all. 
He  writes,  he  explains,  as  a  matter  of  self  education,  to  g^t  in- 
to rapport  with  Nature,  the  Creative  Influence,  and  in  some 
mysterious  compliance  to  the  ^scriptural  injunction,  *'  Whatso- 
ever thy  hand  findeth  to  do,  do  it  with  thy  might.'*  **It  is," 
he  says,  "to  educate  myself  through  my  hands." 

The  entries  from  day  to  day  have  no  connection  with  each 
other,  and  are  limited  to  a  rather  definite  range  of  ideas.  They 
are  largely  in  the  nature  of  aphorisms  and  special  command- 
ments, both  original  and  garbled.  Following  is  a  selection  of 
examples  largely  drawn  from  three  volumes  written  during  the 
early  part  of  the  present  year: 

God — Nature — Love.  No  formality  here.  Midnight  reve- 
lations.    Come  and  see,  just  as  you  be.     (Title  page.) 

God,  Nature,  my  Saviour,  Angels,  Reason,  Common-sense, 
and  the  Holy  Bible  inspire  me. 

Superstition  makes  men  fear. 

Why  has  a  man  a  right  to  make  law  more  unjust  than  God's 
law? 

Faith  without  works  avails  nothing. 

The  mystery  of  life  is  solved:  Harmony,  Holy  Bible,  Nature, 
Reason. 

*'Look  up"  elevates.  "Lie  down**  rests.  **Bow  down*' 
degrades. 

A  man  must  obey  Nature*s  laws  in  order  to  be  happy. 

God  has  winked  at  man*s  ignorance  too  long  already.  Awake 
thou  that  sleepest  and  Christ  will  give  thee  light. 

I  will  fight  until  death  in  defense  of  God*s  Holy  Bible. 

I  am  will.     Fight  for  God  and  Humanity  forever. 

Friends  reproach  me.     I  care  not.     God  is  with  me. 

In  the  name  of  God  and  Reason  teach  what  Christ  taught. 
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Let  woman  enlist  with  a  will  equal  rights. 

The  doctrine  of  eternal  punishment  is  too  fiendish  to  be  al- 
lowed. 

We  learn  from  nature,  truth;  from  man,  falsehood. 

My  meat  is  to  do  the  will  of  Him  that  sent  me. 

I  fully  understand  what  my  mission  is  and  the  influence  that 
impels  me  on. 

My  Saviour  and  angels  are  waiting  for  me;  now  tell  me  what 
can  I  fear? 

God  is  Nature.     Nature  inspired  Moses  to  write  the  law. 

A  correct  concept  of  God  and  duty  is  not  taught  in  any 
Christian  pulpit  to-day. 

0  God.  open  the  eyes  of  stupid  pastors. 

1  am  agent  for  a  .  .  .  enterprise,  demonstrator  of  what 
Christ  meant. 

Denied  by  the  platform     .     .     .     Try  the  press.     I  will. 

Sixty  years  of  pent  up  force  caused  indescribable  misery  all 
from  being  taught  an  accursed  doctrine. 

Teach  woman  to  maintain  dignity  of  purpose  and  to  insist 
upon  her  right  to  protect- herself  and  ofifepring. 

Pure  hearts  see  God,  Nature,  Harmony,  Heaven. 

Ignorance  creates  criminality  and  crime. 

If  we  are  living  iH  harmony  with  Nature,  we  need  no 
baptism. 

Baptism  is  mockery  if  our  lives  are  impure.  If  pure,  we 
need  no  baptism. 

Progress  in  the  thought  to-day:  Reason,  common  sense,  faith- 
ful service,  pure  heart,  means  harmony,  Heaven. 

The  Church  to-day  is  cursed  by  ineffectual  formalism. 

God  speed  the  day  when  our  Holy  Bible  will  be  understood 
thoroughly  by  all. 

Can  woman  the  noblest,  fall  the  lowest? 

Hell  is  a  condition  of  mind. 

God,  Nature,  Creative  Influence,  Spirit  Force  can  be  seen  by 
the  pure  in  heart.     Without  holiness  no  one  can  see  the  Lord. 

All  pastors  and  pulpits  are  as  useless  as  ancient  pottery. 

Baptism  from  Heaven,  by  living  in  harmony  with  Nature, — 
the  only  genuine  baptism. 

The  Holy  Bible  is  so  plain  a  fool  can  understand.  Why  don't 
others?  God  speed  the  day  when  ignorance  shall  be  unknown 
in  a  Christian  pulpit. 

Ye  are  in  harmony  with  Nature.  All  things  will  be  seen. 
All  spirit  power  needed  will  be  at  your  disposal. 

.     .     .     do  the  works  here  spoken. 

Money  never  cured  a  leprous  body. 

Home  is  what  we  make  it. 
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Pastors  are  of  no  more  value  than  old  time  vessels  in  modem 
houses. 

Nature-God  has  found  a  faithful  Christian  child. 

John  the  Baptist  and  others  adopted  a  form  that  caused  bad 
results. 

Heaven  and  hell  are  confined  within  ourselves. 

Were  this  my  last  breath,  facing  King  Death,  this  grand 
thought  I  would  leave  to  cheer  us:  Water  Baptism  in  any  form 
is  a  damnable  curse,  a  stench  in  the  nostrils  of  Jesus. 

The  pastor  should  experiment  upon  pottery  instead  of  hu- 
man brains.     Shame! 

Does  my  duplicate  exist  on  the  earth  to-day? 

Turning  now  to  the  peculiarities  of  the  script  in  which  these 
revealed  sayings  are  all  but  concealed,  the  question  arises, 
to  what  extent  do  the  ** picturesque**  departures  from  nor- 
mal standards  have  a  meaning?  This  is,  at  once,  the  most 
interesting  and  diflScult  question.  I  am  convinced  that  many 
of  the  fantastic  variations  of  the  letters,  and  the  strange  irreg- 
ularities in  their  arrangement  are  whimsical  rather  than  sym- 
bolic. The  employment  of  dots,  faces,  extra  lines,  etc. ,  is  often 
dictated  by  purely  aesthetic  and  spatial  requirements.  Al- 
though there  is  evidence  that  the  writer  used  to  make  a  rough, 
preliminary  sketch  of  the  page,  it  seems  that  he  now  works 
with  a  very  incomplete  visual  image,  allowing  this  image  to 
develop  as  his  pen  rather  aimlessly  proceeds  in  the  sinuous 
lines  with  which  his  writing  abounds.  That  is,  he  indulges 
in  these  fantastic  deviations  from  the  beaten  path,  to  produce 
that  sense  of  passivity  to  a  Guiding  Power,  which  passiveness 
is  at  once  the  essence  of  his  self  deception,  and  for  us  the  sign 
of  a  disordered  inhibition.  To  the  question,  **Why  did  you 
make  that  R  that  way?*'  he  answers,  **The  Creative  Influence 
prevailed  upon  me  to  make  it  so. '  *  Often  there  is  no  more  to 
be  said. 

We  should,  however,  not  be  surprised  to  find  a  certain  de- 
gree of  symbolism.  The  paranoiac  described  by  Noyes  {Am. 
Journal  of  Psychology,  Vols.  I  and  II)  had  a  veritable  passion 
for  symbolizing  which  he  carried  even  to  the  decorations  of  his 
room.  Sometimes  this  tendency  is  so  marked  as  to  lead  alien- 
ists to  use  the  term  **symbolizing  insanity.**  Similar  to  this 
is  the  tendency  toward  mysticism  which  McPherson  says 
(Mental  Affection,  p.  217)  may  lead  to  the  * 'formation  of  new 
words  to  express  terms  which  are  the  products  of  the  patient's 
diseased  imagination.**  Chaddock  also  says  (Outlines  of  Psy- 
chiatry, p.  167),  **The  speech  and  writing  of  the  paranoiac  often 
show  striking  peculiarities.  Certain  words  are  created  that 
have  a  significance  only   for  him;  in  his  writing  he  employs 
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certain  signs  and  symbols  that  have  for  him  some  mystic  or 
delusional  meaning.*' 

To  a  considerable  degree  the  case  of  J.  D.  exhibits  this 
symbolizing  tendency.  Notice,  as  a  first  example,  the  double 
page  shown  in  Figure  3  (see  page  531  of  this  volume),  which 
reads,  Watchman  what  of  the  ni^hif  Day  dawneth.  Notice 
particularly  the  comparatively  light  aspect  and  **upward  eflPect*' 
of  the  right  hand  page,  which  are  quite  in  harmony  with  the 
sentiment.  The  faces  look  upward;  the  three  han^ds  of  the  let- 
ter /  all  point  upward,  and,  of  course,  the  ladder  {H)  mounts 
upward.  Pages  which  have  a  gloomier  sentiment  and  speak 
of  **a  covenant  with  death**  and  **an  agreement  with  hell,*' 
present  a  darker  aspect;  a  mass  of  black  serpents,  for  example, 
and  the  hands  point  downward. 

Such  a  contrast  is  clearly  shown  in  Figure  4.  The  left  page 
reads,  Misery,  Knowledge  is  Weakness,  Evil,  The  right 
page  reads,  Happiness.  Knowledge  is  Power,  Good,  Com- 
pare the  expressions  on  the  faces  of  the  letters  /of  the  left  is 
and  the  right  is,  and  of  the  words  Misery  and  Happiness;  no- 
tice also  the  frail  lines  of  the  word  Weakness,  and  the  snaky 
appearance  of  Misery  and  Evil,  This  putting  of  opposites  side 
by  side  is  not  uncommon. 

Figure  5  reads.  Chosen  of  God- Nature  for  a  Purpose,  Be 
Firm.  God'  Nature- Reason- fesus  Christ-Heaven  Everyivhere, 
Yours  Forever.  The  central  figure  of  the  left  page  is  the  Lion 
of  the  Tribe  of  Judah,  and  is  a  very  frequent  symbol  for  Christ. 
(See  Rev.  5:5.)  The  involved  and  interwoven  manner  of  writ- 
ing God-Nature,  etc. ,  is  an  attempt  of  the  writer  to  give  expres- 
sion to  his  ''identity  philosophy,'*  or  his  "philosophy  and 
water;*'  that  is,  his  idea  of  the  Oneness  of  God,  Nature,  Love, 
Reason,  Truth,  Spirit  Force,  Creative  Influence,  Spirit  Life, 
Unseen  Power.  He  likes  to  combine  all  these  in  thought  and 
writing  into  one  unitary  conception. 

Figure  6  does  not  contain  much  symbolism.  The  dots  may 
be  vaguely  interpreted  as  spirit  eyes,  and  the  faces  as  spirit 
forms.  This  specimen  shows  how  intricate  and  baffling  the 
writing  may  become.  With  sufficient  shiftings  of  the  base 
line,  however,  it  may  be  made  to  read  as  follows:  Would  you 
he  a  real  man  copy  from  Nature,  Christ  was  a  Naturalist  Spirit 
Force,  Accept  Christ.  Do  his  will  and  be  a  medium,  ^Forgive 
them, ' 

Figure  7  is  an  important  document,  being  drawn  up  on  Eas- 
ter day.  With  the  exception  of  a  brief  legend  Key  to  Heaven, 
this  specimen  is  truly  ideographical.  Beginning  at  the  bottom 
(for  the  motif  is  "Up!"  )  we  have  the  three  links  of  Fraternity, 
Love,  Truth,  symbolizing  the  Odd  Fellow  Lodge;  next  come 
the  compass  and  square  of  Masonry,  and  then  the  crucifix. 
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bearing  the  face  of  Christ,  which  stands  for  Christianity.  By 
these  three  stepping  stones  we  mount  upward  until,  Eureka! 
we  are  in  Heaven.  The  close  connection,  in  the  drawing,  be- 
tween the  three  stepping  stones  is  noteworthy. 

Figure  lo  represents  the  Y.  M.  C.  A,  and  the  Church  (Pro- 
testant), the  two  institutions  against  which  our  subject  has 
semi-persecutory  ideas  for  reasons  already  given.  They  are 
so  closely  associated  in  his  thought  that  he  calls  them  the 
Twins.  Figure  9  is  the  letter  /  taken  from  this  word  Twins, 
as  it  appears  in  one  of  the  entries.  Figure  14  represents  the 
Twins  when,  after  a  period  of  grace  he  had  granted  them,  they 
again  rejected  him.  He  takes  his  vengeance  and  vents  his 
contempt  in  the  expression  he  gives  to  their  faces. 

Figure  13  is  the  letter  /in  the  word  Blind,  and  needs  no  ex- 
planation. Figure  15  gives  the  word  Hell  with  its  environs. 
Notice  the  slender  shaft  on  the  left,  pointing  downward,  and 
supporting  a  face  in  agony;  notice  also  the  tear-drops  .on  the 
other  faces.  Figure  16  is  the  letter  O  as  it  appears  in  the  word 
whOy  referring  to  a  simple  pastor.  It  is  again  an  eflFort  to  put 
the  appropriate  expression  (of  simplicity)  into  the  face. 

Figure  8  is  to  be  regarded  as  one  of  J.  D.'s  signatures,  elab- 
orate and  full  of  symbolism.  The  basal  design  is  a  highly  or- 
nate boat;  the  boat  with  its  occupants  represents  his  whole  life; 
it  is  going  down  stream  to  symbolize  his  declining  years.  The 
three  occupants  are  the  three  life  stages.  The  foremost  with  the 
infantile  face  represents  J.  D.,  as  *'a  poor,  ignorant  child,**  to 
use  his  own  self  pitying  language.  The  second  is  **youth 
nipped  in  the  bud.**  The  third  is  **the  old  man;**  the  lines 
above  his  eyes  which  suggest  wrinkles,  really  are  meant  to  in- 
dicate a  ''sag**  in  his  head.  Indeed,  he  has  a  slight  depression 
in  the  top  of  his  skull,  which  he  claims  to  have  received  in 
childhood,  and  to  which  he  attaches  much  importance;  but  the 
origin  of  which  I  have  not  been  able  to  ascertain.  It  is  hardly 
necessary  to  call  attention  to  the  fairly  successful  way  in  which 
he  has  differentiated  the  three  life  periods,  and  how  he  has  in- 
dicated in  the  second  the  idea  of  **nipped  in  the  bud.*'  Fas- 
tened to  the  keel  of  the  boat  is  the  stem  of  the  letter  N  which 
begins  the  word  Nature,  Smuggled  into  the  boat,  as  it  were, 
is  the  word  Impetus.  In  the  wake  is  the  word  by.  Now  put- 
ting all  this  together,  and  supplying  from  the  context  not  given 
in  the  engraving,  we  have  the  following:  /— /.  D, — whose  life  is 
symbolized  by  the  boat  and  its  three  passengers,  I  who  am  at  one 
with  Nature,  desire  the  Impetus  that  will  come  from  an  endorse- 
ment ^  *  *  *  * 

Figure  17  reads,  Create  Heaven  by  living  in  harmony  with 
Nature* s  Laws,  The  characteristic  ladder  H  which  begins  the 
words  Heaven  and  Hatmony  is  this  time  connected  at  the  bot- 
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torn  with  a  symbol  for  Spirit  Force,  which  Spirit  Force  must 
furnish  the  momentum  by  which  we  are  enabled  to  mount  the 
ladder  to  Heaven.  In  the  lower  right  hand  corner  is  the 
familiar  Lion  of  the  Tribe  of  Judah,  and  connected  with  the 
letter  /  in  Create  he  is  present  again.  At  his  side  is  a  similar 
•but  novel  figure,  the  Lioness  of  the  Tribe  of fudah!  It  takes  these 
two  principles,  the  male  and  the  female,  to  Create,  hence  their 
close  attachment  to  this  word.  **The  lion  is  the  fighter;  she  is 
more  'soggy'  (sunken  down),''  was  the  explanation. 

Finally,  we  have  the  richly  wrought  specimen  reproduced  in 
figure  18.  With  some  patience  the  following  can  be  deciphered: 
Forsake  Ignorance;  Awake,  Read.  Water  Baptism  in  any  form 
[is  a]  Cloak,  [a]  Sham,  Shame  on  the  Tub,  The  ground 
work  design  extending  almost  the  whole  length  of  the  specimen 
is  an  armless,  legless  man,  who  looks  as  solemn  and  massive  as 
an  Egyptian  god,  but  who  is  no  other  than  a  base,  arrogant 
pastor  ready  to  * 'douse*'  **the  degraded  persons  waiting  to  be 
dipped.*'  These  latter  are  represented  by  a  host  of  faces  above 
the  word  Tub.  At  the  bottom  of  the  page  is  one  prostrate  face, 
and  two  others,  to  represent  the  degraded  souls  that  have  al- 
ready been  dipped.  The  pastor,  it  may  be  seen,  wears  **a 
priestly  livery,**  and  is  covered  with  many  parallel  lines  which 
represent  his  * 'rigid  ignorance.**  On  the  back  of  his  right 
hand  (for,  though  armless,  he  has  a  pair  of  hands)  is  written 
I  goo  years,  referring  to  the  length  of  time  during  which  the 
* 'accursed  doctrine  of  water  baptism'*  has  been  preached.  His 
left  hand  bears  the  word  IVink.  Toward  the  lower  right  hand 
corner  near  the  word  Tub  is  *'the  lion  of  the  tribe  of  fudah,** 
winking  at  their  ignorance.    (See  Acts  17:30.) 

To  the  question  **Why  should  these  last  specimens  be  so 
much  more  elaborate  than  the  first?**  the  reply  was,  **More 
Creative  Influence,"  which  is  at  least  a  suggestion  of  an 
explanation,  and  does  not  belie  the  fact  that  there  has  been  a 
genetic  development.  As  far  back  as  childhood,  we  find  a  school- 
boy propensity  to  scribble  and  sketch.  '^He  was  a  great  hand 
for  such  things."  In  mature  life,  also,  he  was  wont  to  care- 
fully mark  his  gloves  and  other  personal  property  with  the  in- 
signia of  his  lodges  and  index  fingers  pointing  to  his  name. 
These  index  hands  are  very  prevalent  in  the  picturesque  writ- 
ing. It  is  related  how,  when  he  at  one  time  had  occasion  to 
label  a  bundle  containing  a  sheepskin,  he  drew  a  sketch  of  a 
sheep  and  added  s-k-i-n  using  this  rebus  device  in  preference 
to  the  ordinary  printed  word.  It  seems  that  he  always  took  a 
certain  pleasure  in  the  grotesque;  he  enjoyed  the  comic  pages 
of  the  Sunday  newspapers  iand  even  copied  some  of  their  fan- 
tastic designs;  he  was  fond  of  amusing  himself  and  friends  by 
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writing  out  **funny  notes/*  in  which  curious  shapes,  carica- 
tures with  enormous  heads  and  tiny  feet  might  appear.  Once 
he  was  repairing  a  stove,  and  on  leaving  his  work  he  drew  up 
an  elaborate  sign  "Closed  for  Repairs,'*  and  added  a  series  of 
pictures  to  illustrate  a  household  event  which  happened  that 
day.  All  these  trivial  things,  occurring  throughout  his  life  and 
in  his  normal  state,  acquire  a  certain  significance  in  the  light 
of  later  developments,  and  point  to  a  kind  of  incipient  cacoethes 
scribendi. 

At  the  very  outset  of  his  present  condition  he  showed  his 
characteristic  tendency  to  express  his  delusional  ideas  in  motor 
terms.  One  of  the  first  concrete  things  which  the  Creative  Influ- 
ence impelled  him  to  do,  was  to  stay  up  late  into  the  night  and 
arrange  the  seeds  of  the  Thanksgiving  pumpkin,  upon  a  flat 
surface,  so  as  to  read,  *'God  is  Love.**  Soon  after  this  event 
came  the  umbrella  incident,  which  resulted  in  the  first  case  of 
symbolistic  writing. 

It  was  a  faded,  dilapidated  umbrella  and,  to  use  his  own  ac- 
count, "When  I  was  walking  by  with  it,  a  crowd  of  boys 
shouted  *Shoot  the  umbrella!  Shoot  the  umbrella!'  and  threw 
snowballs  at  it.  .  .  .  Now  I  reasoned  that  the  fault  was 
not  in  the  boys,  but  in  the  umbrella,  and  I  concluded  that  I  was 
carr5'ing  about  an  influence  that  was  causing  somebody  to  do 
harm."  The  event  made  a  great  impression  upon  him,  and  in 
a  half  serious,  half  playful  mood,  he  made  sketch  after  sketch 
of  the  old  umbrella,  which  became  the  point  of  departure  for  a 
great  amount  of  brooding  and  imaginative  thinking.  The  out- 
come appears  in  the  title  page  of  the  first  volume  of  the  pictur- 
esque writing.  The  portion  of  this  title  page  which  is  repro- 
duced in  Figure  i,  reads:  Past  History,  Present  Duty,  Shoot 
the  Umbrella!  Whatsoever  thy  Hand  findeth  to  do.  Do  it  with 
all  thy  might.  The  umbrella  in  the  upper  right  hand  cor- 
ner being  the  old  one,  represents  past  history,  an  antiquated 
doctrine,  water  baptism;  the  other  new  umbrella  (differentiated 
by  the  modern  parasol  handle)  stands  iox  present  duty,  and  the 
scriptural  passage  is  in  some  way  considered  an  injunction  to 
do  picturesque  writing.  In  the  most  recent  specimens  the  old 
umbrella  still  crops  out  as  a  symbolistic  device,  no  doubt  of 
exceptional  importance.  Figure  ii  is  part  of  a  document 
which  speaks  of  Ancient  History ,  Ancient  Pottery  and  a  Col- 
lapsed  Patent.  The  final  /  in  the  word  Patent  is  shown,  and  it 
will  be  noticed  that  the  idea  of  collapse  is  symbolized  by  turn- 
ing a  stripped  umbrella,  up  side  down.  In  Figure  12,  again, 
there  is  a  reference  to  Past  History  and  Water  Baptism..  No- 
tice the  letter  i  in  Baptism  which  is  the  old  umbrella  again. 

It  is  now  quite  evident  that  we  are  dealing  with  a  mind  in 
which  the  associative  processes,  though  not  running  riot,  are 
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very  volatile;  and  what  is  symbolism  but  associative  thinking 
raised  to  a  high  power?  J.  D.  is  by  no  means  a  prosaic  individ- 
ual for  whom  A  always  suggests  B.  Indeed  he  has  tried  his 
hand  at  versification,  and  evinces  a  delight  in  figures  of  speech. 
Once  he  went  out  of  his  way  to  tell  me  that  the  same  Force 
which  bears  the  nightingale  down  will  also  bear  him  upward; 
and  on  another  occasion  he  abruptly  began  to  speak  of  a  tree. 
*'I  think  of  myself  as  a  tree.  The  trunk  is  my  body,  the 
branches,  my  head;  the  shoots  are  my  thoughts."  His  wit  is 
nimble.  When  asked  **Why  is  your  liniment  necessary;  why 
can*t  faith  in  God  alone  cure?"  he  promptly  answered,  *'  We 
need  Science  to  assist  Nature."  When  about  to  wrap  up  some 
books,  instead  of  saying  **I  must  put  them  into  a  bundle,"  he 
said,  *'I  must  make  a  consolidation."  All  this  indicates  a  far 
removal  from  prosaic  thinking.  Recall  in  this  connection  his 
salient  manner  of  dififerentiating  the  Lion  and  the  Lioness  of  the 
Tribe  of  Judah.  He  delights  in  drawing  contrasts,  and  mak- 
ing swift  transitions  in  thought  and  emotional  expression. 
*'I  am  just  as  able  in  sarcasm  as  I  am  on  the  height  of  sub- 
limity. I  am  the  eagle  on  the  top  of  the  cliflf  and  the  Lion 
of  Water  Baptism  below  may  growl,  but  I  can  scream,  by  the 
grace  of  Jesus,  I  can  scream." 

The  pictorial  tendencies  of  this  manner  of  thought  are  car- 
ried into  the  picturesque  writing,  and  although  this  writing  is 
too  consistently  alphabetic  to  be  called  pictographical,  it  is  of- 
ten so  symbolistic  as  to  suggest  analogies  to  the  productions  of 
the  primitive  mind.  And  since  this  is  a  case  of  senile  involu- 
tion, similarities  to  the  workings  of  the  child  mind  present  them- 
selves even  more  strongly.  Consider,  for  example,  the  general 
character  of  a  child's  spontaneous  drawing  and  the  facile  im- 
agination which  causes  the  child  to  anthropomorphize  and 
endow  with  personality  the  otherwise  stupid  letters  of  the  al- 
phabet. There  is  no  doubt  but  that  when  J.  D.  is  in  the  act 
of  writing,  the  page  teems  with  pictorial  imagery  and  scintil- 
lates with  emotional  values.  Once  he  called  my  attention  to  a 
series  of  parallel  lines  which  formed  the  foundation  for  the 
capital  letter  D  in  the  word  Damnable.  *'See  those  firm  drawn 
lines,"  he  said  with  some  intensity;  **they  indicate  rigidity  ot 
purpose,  strength;  they  show  my  indomitable  will."  To  the 
diseased  mind,  even  the  simple  drawing  of  a  line  may  have  a 
symbolic  meaning  and  an  emotional  content  that  is  hard  for  us 
to  understand,  unless  perhaps  we  get  a  hint  from  the  Einfuhlung 
(feeling  in)  theory  of  the  aestheticians.  According  to  this  the- 
ory the  psychology  of  symbolization  cannot  be  explained  by 
the  ordinary  laws  of  association,  but  we  must  consider  it  "an 
investiture  of  the  object  with  the  observer's  own  idea  and 
feeling."     As   Lipps  illustrates  it,   "I  sympathize  with  the 


530  GESELL  : 

[Doric]  columa's  manner  of  holding  itself  and  attribute  to  it 
qualities  of  life  ..."  Now,  if  this  is  possible  with  the 
normal  mind,  on  a  normal  emotional  level,  how  much  more 
possible  is  it  for  a  disordered  mind,  which  is  hyper-responsive 
emotionally,  and  loves  to  run  in  allegorical  channels.  How 
natural  for  such  a  mind  to  animate  its  own  art  products  and 
exhibit  with  great  intensity  this  Einfuhlung,  this  Mitfuhlung, 
Verschmelzung,  Beseelung,  William  Blake,  the  great  symbolis- 
tic artist  and  illustrator  of  Dante's.* *Divine  Comedy*'  and  the 
*'Book  of  Job,*'  once  wrote  of  himself,  in  a  letter,  as  follows: 
* 'Excuse  my  enthusiasm,  or  rather  madness,  for  I  am  really 
drunk  with  intellectual  vision,  whenever  I  take  a  pencil  or 
graver  in  my  hand.**  Such  must  be  the  general  description  of 
the  state  of  mind  which  hovers  over  the  picturesque  writing. 

The  grotesque  conformation  of  the  script,  the  sepulchral  odor 
of  the  books,  and  the  realization  that  they  were  penned  with 
long  and  patient  labor  in  the  deep  hours  of  the  night  by  a  man 
who  considered  himself  the  inspired  amanuensis  of  the  Al- 
mighty, combine  to  give  this  strange  manuscript  a  weird,  al- 
most uncanny  character.  If  we  but  had  a  complete  account 
of  the  conscious  processes  involved,  the  volumes  of  picturesque 
writing  would  constitute  a  most  valuable  psychological  docu- 
ment. 
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MINOR  STUDIES  FROM  THE  PSYCHOLOGICAL 
LABORATORY  OF  VASSAR  COLLEGE. 


Communicated  by  M.  P.  Washburn. 


I.    Some  Experiments  on  the  Associatiyb  Power 

OP  Smells. 


By  Alice  Heywood  and  Helen  A.  Vortriede. 


The  observation  that  smells  possess  a  greater  power  to  re- 
vive past  experiences  is  so  frequently  made  in  every-day  life, 
that  it  seemed  worth  while  to  attempt  a  laboratory  test  of  its 
correctness.  Of  course,  when  a  psychic  phenomenon  fails  to 
manifest  itself  under  the  artificial  conditions  of  laboratory  experi- 
ment, it  is  not  thereby  proved  to  be  an  illusion  in.  ordinary 
experience.  But  at  least  its  non-occurrence  under  the  fairly 
well  known  and  simple  circumstances  of  an  experiment  would 
indicate  that  the  cause  of  its  appearance  out  of  the  laboratory 
lies  among  the  complexer  conditions  that  are  not  reproduced 
by  the  method  used. 

The  first  series  of  experiments  performed  by  us  attempted  to 
test  the  power  of  smell  qualities  to  revive  pictures  which  were 
presented  to  the  observer  at  the  same  time  with  the  smells. 
The  method  followed  in  general  outline  the  Calkins  method  of 
studying  associations.  The  observer  was  allowed  to  look  at  a 
picture  laid  before  her  on  the  table  for  five  seconds,  while  in- 
haling an  odor  from  a  phial  held  to  her  nostril  by  the  experi- 
menter. After  an  interval  of  one  minute  another  picture  and 
another  odor  were  given.  When  six  pictures  and  six  odors 
had  been  presented,  the  series  of  odors  was  given  in  a  different 
order,  and  the  observer  described  whatever  imagery  was  sug- 
gested to  her  mind.  The  pictures  were  magazine  illustrations 
about  6x8  inches  in  size,  and  were  chosen  as  being  about 
equal  in  vividness  or  exciting  character.  It  was  not,  of  course, 
possible  to  secure  perfect  equality  of  intensity  in  the  odors,  but 
the  observer  was  instructed  to  report  whenever  an  odor  was 
disturbingly  different  in  intensity  from  the  rest. 

The  results  of  this  series,  as  of  all  subsequent  series,  were 
treated  in  the  following  manner.  Cases  where  the  association 
between  odor  and  picture  might  have  been  due  to  primacy, 
recency,  or  vividness  were  first  ruled  out.     The  percentage  of 
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correct  associations  minus  these  cases  was  then  calculated.  In 
the  next  place  the  number  of  mistakes  was  reckoned  when  the 
association  had,  according  to  the  observer's  introspection,  taken 
place  by  means  of  an  ideational  link,  as  for  example,  when  the 
smell  of  rubber  suggests  the  accompanying  picture  of  a  booted 
man  through  the  medium  of  'rubber  boots.*  These  cases  were 
set  aside.  There  were  left,  besides  the  instances  where  no 
association  or  a  wrong  association  was  formed,  two  other 
classes:  cases  where  the  smell  revived  the  picture  for  no  reason 
whatever  so  far  as  the  observer  could  discover  by  introspection, 
and  cases  where  the  link  was  affective  in  its  character.  Some- 
times, for  example,  the  observer  would  connect  odor  and  pic- 
ture because  they  were  both  disagreeable,  or  both  pleasant. 
In  this  class,  too,  were  reckoned  the  cases  where  the  link  was 
a  sense  of  incongruity  between  smell  and  picture,  as  when  a  per- 
fume accompanied  a  picture  of  a  blacksmith's  shop.  The 
psychological  nature  of  'incongruity'  is  a  matter  of  some  dis- 
pute, but  at  least  in  such  a  case  it  is  not  an  idea  in  the  sense 
that  'rubber  boots'  is  an  idea. 

Pictures  were  used  in  this  first  series  of  tests  rather  than 
simpler  material  because  it  is  precisely  the  revival  of  such 
complex  images  that  we  have  to  deal  with  in  ordinary  life,  where 
the  superiority  of  smells  as  regards  associative  power  is  supposed 
to  be  manifest.  In  the  later  series,  however,  squares  of  dififer- 
ently  colored  paper  were  substituted  for  the  pictures,  in  the 
hope  of  diminishing  the  number  of  associations  through  ideation- 
al links.  Although  the  work  with  the  pictures  was  thus  left  in- 
complete, inasmuch  as  no  experiments  were  made  testing  the 
power  of  other  material  besides  odors  to  recall  them,  the  fol- 
lowing table  of  results  for  the  first  series  is  subjoined.  The 
observers,  S.  and  B.,  were  students  of  psychology  with  a  fair 
amount  of  practice  in  introspection. 

Tabids  I. 


Observer 

I. 

II. 

III. 

IV. 

V. 

S 
B 

42 
48 

66 
77 

16 
37 

30 

2 

54 
61 

Column  I  gives  the  number  of  experiments  with  each  ob- 
server; column  II,  the  percentage  of  correct  associations  less 
obvious  cases  of  primacy,  recency  and  vividness;  column  III 
the  percentage  of  correct  associations  which  had  no  discoverable 
link;  column  IV  the  percentage  of  correct  associations  that  had 
affective  links;  and  column  V  the  percentage  of  correct  cases 
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with  ideational  links.  It  may  be  worth  noting  that  an  attempt 
to  substitute  small  squares  of  colored  paper  for  the  odors  in  the 
picture  experiments  was  abandoned  because  the  colors  practi- 
cally never  failed  to  recall  the  pictures,  as  they  were  always 
mentally  'fitted  into'  the  pictures  by  the  observer,  the  color  be- 
ing assigned  to  some  object  so  that  picture  and  color  formed  a 
single  perception. 

Table  II  gives  the  results  of  experiments  where  smells  were 
given  along  with  squares  of  differently  colored  papers,  about 
four  inches  to  a  side.  These  were  manipulated  as  the  pictures 
had  been. 


Tablb  II. 

Observer 

I. 

II. 

III. 

IV. 

V. 

S 
B 

42 
36 

69 
58 

33 
33 

14 
8 

52 
59 

The  columns  have  the  same  significance  as  in  Table  I.  It 
will  be  noticed  that  despite  the  greater  complexity  of  the  pic- 
tures as  objects  of  perception  and  the  consequent  apparent  prob- 
ability that  ideational  links  will  be  formed  between  them  and 
the  odors,  the  percentage  of  cases  where  such  associations  were 
actually  formed,  as  shown  in  column  V,  is  hardly  noticeably 
less  with  the  colors. 

Table  III,  finally,  shows  the  results  of  a  series  made  with 
nonsense  syllables,  spoken  by  the  experimenter,  substituted  for 
the  smells,  and  associated  with  colors  as  in  the  series  just  de- 
scribed. 


Tabi,b  III. 

Observer 

I. 

II. 

III. 

IV. 

V. 

S 
B 

42 
54 

88 
79 

45 
51 

12 
14 

43 
35 

The  following  conclusions  are  indicated  on  a  comparison  of 
the  results,  and  by  the  introspection  of  the  observers. 

(i)  The  odors  have  no  superiority  in  suggestive  or  asso- 
ciative power  over  the  nonsense  syllables. 

(2)  The  cases  where  the  link  is  affective  rather  than  idea- 
tional have  a  special  interest  because  it  is  sometimes  suggested 
that  smells  derive  their  associative  power  from  their  power  to 
reproduce  affective  states  or  moods.     Observer  S.  showed  a 
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decided  tendency  to  associate  odors  with  pictures  by  feeling 
links  (see  Column  IV,  Table  I);  on  the  other  hand,  she  was 
quite  as  successful  in  associating  odors  with  colors,  where  only 
12%  of  the  correct  associations  were  made  through  a&cti^e 
connections.  Observer  B.'s  tendency  to  associate  by  affective 
links  was  somewhat  greater  in  the  experiments  with  nonsense 
syllables  (see  Column  IV,  Table  III)  than  in  the  smell  experi- 
ments. On  the  other  hand  it  may  be  urged  that  the  cases  of 
*no  link'  possibly  involved  undetected  affective  connections; 
and  we  may  note,  also,  that  no  account  was  taken  of  the  in- 
stances where  the  link  may  have  been  both  ideational  and  affec- 
tive; only  where  it  was  purely  affective  was  the  case  recorded. 

(3)  Links,  ideational  or  affective,  operate  to  assist  recall 
not  only  in  themselves,  but  through  the  fact  that  where  they 
exist  they  give  greater  vividness  and  force  to  the  impressions 
at  first  presentation.  Probably  a  considerable  portion  of  the 
effectiveness  of  incongruity,  for  example,  as  a  link  is  due  to 
the  observer's  paying  more  attention  to  the  impressions  be- 
cause they  are  incongruous.  It  is  further  worth  notice  that 
while  pleasantness  and  unpleasantness  occasionally  led  to  mis- 
taken associations,  i,  e,,  if  there  were  two  unpleasant  colors  in 
a  series,  an  unpleasant  smell  might  suggest  the  one  with  which 
it  was  not  actually  experienced,  incongruity,  where  it  operated 
at  all,  always  brought  about  the  right  association.^  Its  'rela- 
tional' character  seemed  to  connect  it  inseparably  with  both 
terms  of  the  relation, 

(4)  Can  any  explanation  be  suggested  for  the  fact  that  the 
commonly  accepted  superiority  of  smells  in  associative  power 
does  not  appear  under  these  conditions  ? 

Smell  sensations  have  in  several  respects  a  peculiar  position 
among  mental  phenomena.  They  are,  for  one  thing,  more 
isolated  than  most  other  sensational  elements.  They  come  to 
us  oftener  detached  from  closely  welded  sensation  complexes 
than  do  other  kinds  of  sensation.  Sound  elements  approach 
them  in  this  respect;  we  have  *  wandering  sounds'  as  well  as 
'wandering  odors,'  but  sound  sensations  are  employed  in  inti- 
mate association  with  other  elements  in  language.  The  closest 
fusion  of  smell  sensations  with  other  kinds  occurs  in  those  quali- 
ties which  are  associated  with  tastes,  but  these  form  only  a 
small  proportion  of  the  total  number  of  smell  qualities.  Now 
it  may  plausibly  be  supposed  that  when  a  sensation  occurs  in 
relative  isolation,  its  associative  power,  its  central  erregende 

^  Associations  are  ascribed  to  affective  links  in  these  experiments 
simply  on  the  introspective  testimon]^  of  the  observers  that  a  common 
feeline  tone  was  the  cause  of  associating  two  processes.  It  is  not  in- 
tended to  prejudice  the  question  as  to  how  far  affective  processes  may 
properly  be  said  to  mediate  association. 
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Wirksantkeii,  to  use  Kulpe's  phrase,  may  be  less  restricted  to 
one  uniform  set  of  accompanying  elements  than  if  it  ordinarily 
occurs  in  a  complex. 

Further,  any  given  smell  quality  is  of  comparatively  rare  oc- 
currence in  our  mental  life.  This  is  due  to  two  circumstances: 
the  enormous  number  of  qualitative  differences  in  smells,  and, 
still  more,  the  fact  that  the  organ  of  smell  is  so  readily  fatigued. 
The  smells  that  constantly  surround  us  disappear  from  our 
consciousness  through  fatigue;  compared  to  the  frequency  with 
which  we  experience  all  the  visual  qualities  and  auditory  quali- 
ties, we  experience  a  distinct  sensation  of  smell  very  rarely. 

The  result  is  that  smell  sensations  as  they  occur  in  ordinary 
life  are  attended  to  in  a  greater  degree,  and  more  for  their  own 
sake,  as  it  were,  than  any  other  sensation  qualities.  The  smell 
of  box  recalls  a  garden  frequented  in  childhood;  no  visual  quality 
and  no  auditory  quality  is  so  infrequent  and  so  detached  an 
element  of  experience  as  the  smell  of  box.  The  power  of  smells 
to  revive  associations  is  due  largely  to  the  conditions  which 
favor  attention  to  them  in  every-day  life.  Where,  as  under 
the  circumstances  of  these  laboratory  experiments,  the  condi- 
tions are  so  arranged  that  attention  does  not  favor  smell  sen- 
sations more  than  other  material,  such  as  nonsense  syllables,  the 
superiority  of  smells  in  associative  power  fails  to  appear. 
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A  Treatise  on  Cosmology^  by  Hbrbbrt  Nichox«s.  Vol.  I.  Introduc- 
tion, 1904.  UniTersity  Press,  Cambridge.  Copies  of  this  book  csn 
be  purchased  from  the  author.  Address:  219  Commonwealth  Ave- 
nue,  Newton  Centre,  Mass.    Price,  {3.50  postpaid. 

The  present  review  of  the  above  mentioned  book  is  confessedly  inade- 
quate; but  the  importance  of  the  work,  and  the  fact  that  private  public 
cation  will  be  likely  to  delay  its  general  circulation,  warrant  some 
preliminary  account  of  it.  Although  the  book  has  been  from  the  press 
more  than  a  year  but  one  review  of  it  has  been  noticed,  and  that  very 
brief  and  unsatisfactory. 

Dr.  Nichols  here  attempts,  on  the  basis  of  a  large  consideration  of 
the  present  data  of  phvsics  and  psychology,  and  in  the  light  of  the 
historical  treatment  of  the  foundations  of  the  philosophy  of  science, 
to  construct  a  complete  hypothesis  of  the  general  principles  of  all  the 
sciences,  and  finally  to  carry  out  these  principles  in  a  system  of  cos- 
mology that  will  cover  the  main  branches  of  human  knowledge.  The 
present  volume  contains  the  first  principles,  and  a  partial  exploitation 
of  them  within  the  respective  provinces  of  physics  and  psychology. 
At  least  the  following  sciences  are  to  be  treated  in  future  volumes: 
(i )  physics,  (2)  psychology,  (3)  sociolopry,  (4)  ethics  (5)  aesthetics, 
(6;  religion.  The  order  in  which  they  will  appear  is  not  clearly  in- 
dicated. 

The  introduction  contains  the  following  sections:  (i)  Scope  and 
warrant  of  this  treatise,  (2)  Historical  review  of  cosmology  in  physics, 
(3)  Historical  review  of  cosmology  within  philosophy,  (4)  Partial 
summary  to  the  present,  (5)  Qualitjr,  (6)  Quantity,  (7)  Changeable- 
ness,  (8)  Lawfulness,  C9)  Presentativeness,  (10)  Personality,  (11) 
Reflections  on  these  six  ultimate  characteristics,  (12)  Recensed  out- 
lines for  this  treatise,  (13)  Recension  of  the  elements  and  primary 
laws  of  physics,  (14)  Resultant  reflections. 

In  a  word,  the  chief  standpoint  of  the  work  is  to  be  ''the  result  of 
developing  the  'intellectual  order'  of  Lotze,  the  'symbolized  order'  of 
Professor  Wundt,  to  clear,  exact,  and  workable  statements,  such  as 
may  be  actually  applied  in  the  practical  business  of  all  the  sciences." 
It  is,  however,  more  than  such  a  development,  and  in  some  of  its  main 
assumptions,  it  stands  over  against  the  philosophy  of  Wundt. 

The  main  result  of  the  historical  treatment  of  cosmology  within 
physics  and  philosophy  is  to  show  the  kind  of  a  cosmical  theory  that 
we  may  not  now  construct,  in  the  light  of  historical  momentum.  The 
story  of  the  unbroken  course  of  physical  theory  in  the  direction  of  the 
elimination  of  substances  and  entities,  is  made  to  yield  the  conclu- 
sion that  the  world  of  physics  has  been  reduced  to  mere  space  and 
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motion.  "May  not  this  same  space  and  motion  be  reduced  to  some 
conception  more  reconcilable  with  what  has  been  learned  of  the  prob- 
lem from  the  mental  side?"  Examination  of  philosophical  theory  in 
its  historical  process  of  elimination  and  clarification  brings  out  the 
conclusion  that  the  world  of  psychology  is  a  world  of  non-spatial,  bnt 
quantitative  process  or  actuality.  The  neglect  of  quality  by  physics, 
and  of  quantity  by  psychology  has  led  to  a  separation  of  these  two 
worlds  in  a  wav  that  can  no  longer  be  maintained;  science  is  now,  but 
has  never  until  this  moment  been,  ripe  for  the  final  union  of  the  men- 
tal and  the  physical  sciences. 

The  universe  is  sensationally  qualitative.  Quantitative,  changing 
and  lawful  in  ways  symbolized  by  human  experiences  and  conceptions, 
yet  to  be  more  fully  determined  and  comprehended;  a  world  of 
one  kind  of  content,  the  absolute  knowledge  of  which  is  forever  im- 
possible; but  of  which  all  possible  knowledge  is  contained  in  such 
experience.  What  then  are  the  universal  characteristics  of  this  con- 
tent? These  "cosmic  traits''  prove  to  be  quality,  quantity,  change- 
ableness,  lawfulness,  presentativeness,  personality.  A  chapter  is  given 
to  each  of  them  with  a  view  to  orientating  them  within  philosophy 
and  bringing  them  to  clear  light  and  definition.  It  is  with  quality 
that  in  the  future  practical  physics  is  most  largely  and  intimately  to 
deal.  To  the  discovery  by  James  and  Ward  of  the  quantitative  char- 
acter of  all  mental  content,  a  large  place  is  given.  The  exploitation 
of  this,  in  its  relation  to  the  elements  of  physics,  is  the  centre  of  the 
constructive  work  of  the  treatise.  Changeableness  is  clarified  by  the 
elimination  of  traditional  errors,  and  brought  to  mean  that  "concrete 
quality  and  quantity  always  are  specifically  inseparable.  If  one 
changes,  the  other  changes  also.  Any  change  in  either  is  absolutely 
change  in  both.  When  both  change  there  is  nothing  in  the.  specific 
content  that  is  not  absolutely  changed.'*  Just  as  causality  must  now 
be  used  only  descriptively  of  lawful  occurrence,  lawfulness  must  only 
be  used  descriptively  of  similar  occurrence,  that  is,  descriptive  of 
successive  similar  occurrences  concretely  and  actual}y  happening. 
Presentativeness  concerns  the  unique  and  ultimate  fact  of  together- 
ness of  experience.  This  trait  is  exploited  as  fundamental  to  all 
psychology  and  cosmology.  A  presentation  is  all  the  momentary 
content  of  one  field  of  consciousness.  Personality  is  really  another 
aspect  of  presentativeness,  the  rimming  of  certain  qualities  within 
one  presentative  field.  A  personality  then  is  an  actually  existing  and 
presentatively  isolated  state  of  mind.  The  human  mind  is  such  a  con- 
tinuously transforming  personality.  But  as  only  one  state  of  such  a 
transforming  personality  actually  exists  at  a  time,  therefore,  from 
the  point  of  view  of  cosmologic  e^stence,  our  personality  is  but  the 
one  actually  existing  momentary  state.  A  personality  is  a  body  of 
content  presentatively  joined  within  itself,  and  presentatively  dis- 
joined from  all  other  content. 

The  six  cosmic  traits  are  pronounced  ultimate  and  universal;  no  one 
can  be  conceived  to  be  transformed  into  any  other.  They  are  then 
considered  together,  with  reference  to  their  development  in  philoso- 
phy up  to  the  present  time.  They  stand  for  a  conception  of  philosophy 
that  is  purged  of  its  entities  and  confusions,  and  simplified  in  the 
light  of  the  principle  of  actuality;  simplicity,  clearness;  concreteness 
characterizes  them.    Thus  far  the  work  is  critical,  and  negative. 

Now  as  to  the  more  positive  and  constructive  part  of  the  work, 
which  consists  of  an  attempt  by  means  of  these  six  cosmic  traits  to  de- 
velop a  simple  monistic  scheme  into  which  the  laws  and  elements 
both  of  physics  and  psychology  can  be  translated,  and  whose  princi- 
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pies  can  be  applied  to  all  sciences.    No  adeqmate  presentation  is  pos- 
sible within  the  limits  of  this  review. 

Chapter  XII  contains  the  outline  of  the  hypothesis  of  "physical 
points/*  which  constitutes  a  figurative  time  and  space  scheme,  or 
system  of  bookkeeping,  in  which  the  events  of  science  can  be  kept 
account  of  and  which  shall  represent  adequately  the  actual  happen- 
ings that  are  therein  symbolized.  The  scheme  rests  upon  the 
assumption  that  content  is  quantitative  and  that  the  sum  of  all  quan- 
tities m  the  universe  is  forever  constant.  The  distribution  of  this 
content  into  personalities,  however,  is  constantly  changing^.  The 
physical  point,  the  unit  of  the  time  and  space  scheme,  is  an  imaginary 
''personality.**  All  are  quantitatively  eaual,  absolutely  separate,  and 
comprise  each  an  endless  series  of  one  definite  quality  following  or 
transforming  into  another. 

Chapter  ^11  (about  loo  pages)  contains  the  recension  of  the  ele- 
ments and  primary  laws  of  physics  into  the  time  and  space  scheme. 
The  three  primary^laws  of  physics  are:  (i)  Every  quality,  when  it 
changes  to  any  other  quality  may  be  regarded  as  changing  contin- 
uously through  a  theoretically  conceived  universal,  fixed,  and 
reversible  order  or  Scale  of  Change  towards  or  from  the  standard  norm 
of  that  scale,  and  all  qualities  may  be  regarded  as  forever  tending  thus 
to  change  toward  that  norm. 

Law  II.  When  any  change  occurs  in  any  given  point  change 
occurs  in  every  other  point  in  such  a  way  that  motion  spreads  from 
the  given  point  uniformly  and  equally  in  every  direction  of  a  sphere 
having  the  given  point  for  its  centre.  (Motion  here  as  everywhere  in 
the  scheme  means  a  certain  non-spatial  series  of  events.)  Law  III. 
All  qualities  are  forever  changing  and  their  variable  distribution  in 
the  Scale  of  Change  and  throughout  the  universe  is  such  that  while 
all  changes  conform  to  Law  II  the  sum  of  their  scale  heights  is  con- 
stant. These  statements  will  indicate  to  the  physicist  something  of 
the  nature  of  the  recension  to  which  his  data  are  to  be  subjected.  In 
terms  of  these  laws  the  common  formulas  and  notions  of  physics  are 
then  worked  out. 

In  the  concluding  chapter,  the  usefulness,  and  fundamental  impor- 
tance of  the  theory  is  declared,  and  the  shortcomings  of  present 
conceptions,  especially  the  doctrine  of  parallelism,  are  set  forth .  Here 
the  hypothesis  is  brought  squarely  against  some  of  the  basal  concep- 
tions of  Prof.  Wundt's  philosophy.  The  chief  point  of  contention  can 
be  explained  by  the  following  quotation  *'This  system  CWundt*s) 
assumes  two  absolutely  disparate  sorts  of  causality,  one  a  mechanical 
sort  that  governs  the  ultimate  realm  of  physics,  or  in  other  words  the 
realm  of  the  author's  sensory  content;  the  other  a  psychic  sort  that 
governs  the  realm  of  the  author's  feelings.  The  two  sorts  are  as- 
signed different  realms  of  activity  as  fundamentally  separate  as  the 
two  worlds  of  Parallelism.  Universal  laws,  therefore,  are  as  impossible 
under  this  assumption  as  under  the  most  naive  dualism. 

It  would  be  very  difficult  to  appraise  the  value  and  the  ultimate 
place  of  Dr.  Nichols'  hypothesis,  and  possibly  less  desirable  for  the 
moment  than  to  look  ahead  to  its  more  immediate  effects.  Whether 
or  not  it  shall  take  a  verv  high  place  among  philosophic  systems  will 
depend  of  course  much  upon  the  future  contributions  to  special 
science  that  the  forthcoming  volumes  may  be  supposed  to  contain. 

Among  philosophic  students  of  the  idealistic  persuasion,  and  the 
descendants  of  Kant  in  general,  the  effect  of  such  a  treatise  is  likely 
to  be  slight.  It  speaks  a  different  language  from  theirs.  Their  com- 
mon lack  of  scientific  training  and  their  preoccupation  will  probably 
prevent  its  leavening  much  their  loaf.    To  those  who  believe  that  phi- 
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losophy  may  legitimately  move  on  a  lower  plane  and  that  its  chief  line 
of  progress  is  to  be  in  close  relation  to  the  development  of  inductive 
sciences,  the  book  will  come  as  a  welcome  help,  possibly  as  a  sur- 
prise. Such  will  agree,  in  the  main,  that  the  critical  part  of  the  work 
18  sound  and  clear.  In  his  constructive  work  the  author  is  highly  in- 
dividual, and  only  a  very  long  and  severe  testing  of  such  an  hypothe- 
sis from  the  stanapoint  of  physics  and  psycholo^  can  enable  one  to 
decide  its  place.  If  it  becomes  widely  known  it  must  meet  much 
criticism  for  it  treats  rather  dogmatically  some  of  the  most  central 
and  burning  problems  of  both  sciences.  The  question  of  quantity  in 
psychology  is  so  new,  and  the  notions  of  it  so  confused  that  the 
author's  use  of  the  concept  as  basal  to  his  system  may  cast  doubt 
upon  its  validity  in  some  minds.  It  must  be  borne  in  mind,  also, 
that  any  analysis  of  content  that  is  psychologically  final  and  complete 
may  serve  also  as  a  basis  upon  which  the  terms  of  physics  may  be  re- 
constructed; the  fact  that  a  quantitative  psychology  fits  admirably 
the  present  needs  of  physics,  is  rather  a  proof  of  the  general  useful- 
ness of  the  hypothesis  than  of  its  psychological  validity. 

It  is  doubtful  whether  in  physics  the  hypothesis  will  gain  much 
immediate  recognition.  The  physicist  finds  his  mass,  length,  and 
time  so  eminently  usable,  and  he  is  as  yet  working  so  far  from  the 
foundations,  that  he  may  find  the  psychological  approach  to  his  field 
unattractive  and  too  speculative  and  abstruse.  It  will  be  a  long  time 
before  the  ordinary  physicist  can  learn  to  think  in  terms  of  quality. 
It  cannot  fail,  however,  to  assure  the  physicist  that  there  is  a  way  of 
treating  the  problems  of  physics,  that  is  more  fundamental  than  the 
physical,  and  that  psychology  has  a  prior  claim  upon  his  notions.  It 
ought  forever  to  prevent  such  views  about  the  nature  of  the  universe 
as  those  of  Reynolds  being  regarded  as  final. 

The  case  withiij  psychology  ought  to  be  different.  The  psycholo- 
gist continually  uses  fundamental  notions;  and  it  is  unfortunate  but 
true  that  at  the  present  time  the  fundamental  notions  of  psychology 
are  much  befuddled;  due  in  part,  at  least,  to  the  philosophic  ancestry 
of  many  of  its  problems  and  the  inherited  misuse  of  entities  and 
complex  notions.  It  is  in  such  problems  as  those  of  sensational 
elements,  analysis,  synthetic  unity  and  apperception  that  the  work 
of  Nichols  ought  to  be  most  helpful.  It  points  the  way  to  a  sim- 
pler, clearer,  more  thinkable  psychology.  The  questions  that  he 
raises  are  of  the  most  immediate  importance,  and  whether  or  not  one 
accepts  his  standpoint  as  a  whole,  the  solutions  that  he  offers  make 
it  imperative  that  his  work  be  taken  into  account.  The  statement 
that  the  great  problems  of  psychology  are  to  determine  what  belongs 
to  the  mental  state  as  such,  and  what  to  the  brain  processes  outside  of 
the  field  of  consciousness:  of  those  that  belong  to  consciousness, 
what  are  presentative  in  nature,  and  what  are  conceptual, — brings  psy- 
cholo^  into  a  relation  with  physics  and  biology  in  a  way  that  ought 
to  enlighten  some  who  are  in  the  habit  of  regarding  the  conscious  state 
as  the  beginning  and  end  of  the  problems  of  psychology.  The  solu- 
tions that  are  suggested  all  along  the  line  of  psychological  theory  are 
consistent  and  clear.  The  notion  of  ''togetherness*'  ought  to  go  a 
long  way  towards  reducing  the  confusion  that  has  arisen  or  has  been 
continued  in  psychology  by  dualistic  conceptions,  inadequate  analysis, 
and  misuse  of  doctrines  of  apperception  and  the  like.  The  modern 
questions  at  issue  between  the  voluntaristic  and  the  intellectnalistic 
psychology  are  brought  to  clear  light.  I  repeat  that  the  work  of  Dr. 
Nichols  points  the  way  to  a  clearer  and  simpler  psychology.  That  is 
its  most  immediate  service. 
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Taken  altogether  it  is  a  notable  book.  It  combines  the  best  of  Ger- 
man spiritnalistic  philosophy  (with  the  transcendentalism  left  out) 
with  the  best  of  the  Bnjj^lish  materialism,  bnt  in  a  manner  entirely  re- 
constmctive.  Considering  it  together  with  the  biological  movement 
in  psychology  it  can  fairly  be  maintained  that  it  ^oes  a  long  way 
toward  laying  the  foundation  for  a  distinctively  American  philosophy. 

G.  B.  Partridgb. 

The  Psychology  of  Beauty,  By  Bthbz*  D.  Pufpbr.  Honghton,  Mifflin 
&  Co.,  Boston  and  New  York.    1905. 

The  attempt  has  been  made  in  this  book  to  state  and  apply  a  compre- 
hensive theory  of  aesthetic  experience,  which  is  based  upon  elemen- 
tary psychological  facts.  The  theory  itself  is  outlined  in  the  two 
chapters  entitled  'The  Nature  of  Beauty'  and  'The  Esthetic  Repose.* 
The  remaining  chapters  of  the  book  applv,  expand  and  substantiate 
the  theory.  The  theory  itself  may  be  best  stated  by  the  author. 
"Beauty  is  to  brin^  unity  and  self-completeness  into  personality.  .  .  . 
.  .  .  The  personality,  as  dealt  with  in  psychology,  is  but  the  psycho- 
physical organism;  and  we  need  to  know  only  how  to  translate  unity 
and  self-completeness  into  psychological  terms.  The  psychological 
organism  is  in  a  state  of  unity  either  when  it  is  in  a  state  of  virtual 
congealment  or  emptiness,  as  in  a  trance  or  ectasy;  or  when  it  is  in  a 
state  of  repose,  without  tendency  to  change.  Secondly,  the  organ- 
ism is  self-complete  when  it  is  at  the  highest  possible  point  of  tone, 
of  functional  efficiency,  of  enhanced  life.  Then  a  comoination  of  fa- 
vorable stimulation  and  repose  would  characterize  the  aesthetic  feeling. 
But  it  may  be  said  that  stimulation  and  repose  are  contradictory  con- 
cepts, and  we  must  admit  that  the  absolute  repose  of  the  hypnotic 
trance  is  not  aesthetic,  because  empty  of  stimulus.  The  only  aesthetic 
repose  is  that  in  which  stimulation  resulting  in  impulse  to  movement 
or  action  is  checked  or  compensated  for  by  its  antagonistic  impulse; 
inhibition  of  action,  or  action  returning  upon  itself,  combined  with 
heightening  of  tone.  But  this  is  tension,  equilibrium  or  balance  0/ 
forces,  which  is  seen  to  be  a  general  condition  of  all  aesthetic  experi- 
ence;" pp.  49f.  Since  the  condition  of  this  theory  is  muscular  tension 
(for  muscular  tension,  aside  possibly  from  fluid  or  electrical  tension, 
is  the  only  tension  of  which  one  may  properly  speak  in  physiology), 
it  is  evident  that  the  arts  which  appeal  peculiarly  to  the  eye  and  the 
ear  are  those  alone  which  meet  the  requirement  of  the  theory.  It  is, 
therefore  the  impression  of  the  reviewer  that  while  the  theory  fits 
in  admirably  with  the  beauty  of  Pine  Art  and  fairly  satisfactorily 
with  the  beauty  of  Music,  the  application  of  the  theory  to  the  Drama 
and  to  Literature  is  possible  only  by  a  vague  and  metaphorical  use  of 
terms.  H.  C.  Stevkns. 

Ricerche  di  Psychologia :  Volume  primo,  I/sboratorio  di  Psicologia 
sperimentale,  of  the  R.  Instituto  di  Studi  Superiori  di  Pirenze,  di- 
retto  da  P.  db  Sari«o. 

This  first  volume  of  Studies  from  the  Plorence  Laboratory  represents 
the  achievement  of  the  director  and  his  pupils,  during  a  little  more 
than  the  first  year  of  existence  of  the  laboratory.  While  there  is 
nothing  original  or  even  characteristic  in  the  work,  it  reflects,  in  a 
general  way,  the  present  status  of  experimental  psychology.  The  ex- 
pressive method  is  the  subject  of  two  investigations;  there  is  a  quanti- 
tative study  of  the  Miiller-Lyer  illusion,  and  a  study  of  the  perception 
of  intervals  of  time.  The  two  remaining  researches  are  on  dreams  and 
thought  transmission.     There  is  also  an  account  of  an  hallucination. 
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I.  Experimental  Researches  on  the  Perception  of  Intervals  of 
lime.    Dr.  Antonio  Aliotta. 

The  instruments  nsed  in  the  stndy  were  the  Meumann  time  sense 
apparatus  and  the  Baltzar  kymograph.  The  author's  own  experi- 
ments cover  three  points :  (i)  the  effect  on  the  apparent  lengths  of 
two  equal  time  intervals  of  the  time  interposed  between  them :  (ii)  the 
determination  of  the  indifference  time :  and  (iii)  subjective  and  object- 
ive rhythm.  The  method  of  right  and  wrong  cases  Mras  employed  in 
the  first  set  of  experiments.  Two  intervals  of  K*^,  separated  by  inter- 
vals that  varied  from  l^*^  to  4*^,  were  presentea  to  an  observer.  The 
second  interval  was  increased  or  decreased  by  ^'^.  The  observer  was 
required  to  state  whether  the  second  interval  appeared  equal  to, 
greater  than,  or  less  than  the  first.  There  seem  to  be  two  results  from 
the  experiments,  (i)  Each  observer  has  a  time  interval  which  is 
most  correctly  estimated.  The  precision  of  the  estimate  diminishes 
in  the  neighborhood  of  the  extremes  of  the  times  used  by  the  author, 
(ii)  The  conclusion  drawn  by  Schumann,  that  the  second  interval  is 
always  underestimated  in  proportion  to  the  time  distance  between  the 
two  intervals,  is  not  entirely  confirmed  by  Aliotta.  The  phenomenon 
does,  however,  occur  in  some  observers.  It  is  also  pointed  out  that 
there  is  an  illusory  tendency  subjectively  to  accentuate  the  limiting 
impressions  of  the  second  interval,  in  proportion  as  the  time  increases 
between  the  two  intervals.  But  against  the  view  that  this  accentua- 
tion accounts  for  the  apparent  shortening  of  the  second  interval,  the 
author  points  out  that  these  two  phenomena,  at  least  in  certain  observ- 
ers, do  not  always  appear  conjoined.  The  experiments  on  the  in- 
difference time  were  carried  out  by  the  methods  of  right  and  wrong 
cases  and  of  minimal  changes.  The  lengths  of  intervals  investigated 
varied  from  12  to  140  sixtieths  of  a  second.  As  a  result  of  this  part  of 
his  study,  the  author  concludes  that  each  observer  has  a  slight  tenden- 
cy to  a  recurrent  precision  of  judgment.  The  maxima  of  precision, 
however,  are  only  relative.  He  also  concludes,  since  the  error  of 
judgment  does  not  bear  a  constant  relation  to  the  normal  interval,  that 
Weber's  law  does  not  hold.  The  results  of  the  experiments  on  sub- 
jective and  objective  rhythm,  in  the  main,  confirm  Meumann's 
results;  although  in  the  case  of  certain  rhythmical  forms,  the  subjec- 
tive accentuation  overcame  the  objective. 

II.  Unconscious  Movements  in  Various  Forms  of  Psychic  Activity, 
F.  de  Sarlo  and  V.  Berrettoni. 

The  apparatus  used  in  this  study  was  the  Delabarre  muscle  recorder 
and  the  Sommer  tri-dimensional  analyzer.  The  authors  observed  the 
effects  of  attention  to  direction,  feelings,  recognition,  intellectual 
work,  and  emotive  states  on  the  unconscious  movements.  The  results 
of  attention  to  direction  were  negative  in  all  but  one  observer,  who 
was  cognizant  of  the  purpose  and  theory  of  the  experiments.  There 
was  no  satisfactory  result  with  feelings.  In  the  reactions  to  recogni- 
tion, two  observersgive  results;  and  of  these  two,  only  one  is  self- 
consistent.  The  ef^t  of  mental  arithmetic  or  reading  is  inhibition  of 
movement.  In  emotive  states  there  is  no  change  in  direction  that  is 
uniformly  consistent  with  the  quality  of  the  emotion.  On  the  whole, 
therefore,  the  experiments  are  negative. 

III.  Geometrical  Optical  Illusions:    Quantitative  Research  on  the 
MUller-Lyer  Illusion,    Vincenzo  Berrettoni. 

The  chief  problem  with  which  this  study  is  concerned,  is  to  deter- 
mine at  what  angle,  formed  by  the  two  principal  lines  of  the  Muller- 
Lyer  figures,  the  illusion  is  greatest.  Pig.  A  (which  makes  obtuse 
angles  with  the  principal  line)  was  10  mm  long.  Fig.  B  (which  makes 
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acute  angles  with  the  principal  line)  had  seven  dimensions,  namely, 
9,  lo,  II,  12,  13,  14,  15  mm.  Pig.  B,  therefore,  varied  in  length,  m 
proportion  to  Pig.  A,  from — ^  to  4*  ^  mm.  A  disc  was  made  of  Bris- 
tol board  upon  which  Pig.  A  was  mounted.  The  seven  variations  of 
Pig.  B  were  mounted  upon  seven  discs.  These  card-board  discs  were 
affixed  to  two  metal  discs,  graduated  in  degrees  and  capable  of  rota- 
tion, which  were  borne  upon  a  metal  rod.  It  was  thus  possible,  by 
mounting  Pig.  A  upon  the  one  metal  disc  and  Pig.  B  upon  the  other, 
to  vary  the  angular  distance  between  them.  Observations  were  made 
on  meridians  5*^  apart.  The  observation  consisted  in  comparing  each 
one  of  the  7  figures  of  Pig.  B  with  Pig.  A,  until  a  length  was  found 
which  was  judged  equal  to  Pig.  A.  This  comparison  of  the  several 
Pig.  B  with  Pig.  A  was  made  in  both  ascending  and  descending  order 
of  the  lengths  of  Pig.  B.  The  amount  of  the  illusion  in  any  angular 
position  was  thus  measured  by  the  particular  Pig.  B  which  was  judged 
equal  to  Fig.  A.  The  experiments  were  made  upon  40  school  chil- 
dren, whose  ages  varied  from  9  to  15  years.  There  were  three  series 
of  experiments,  which  are  distinguished  by  the  number  of  observers 
and  by  the  dimensions  of  the  figures  used.  I  shall  give  only  the  re- 
sults of  the  first  series,  the  conditions  of  which  have  been  stated, 
inasmuch  as  the  results  of  the  second  and  third  series  do  not  differ 
essentially  from  the  first. 

1.  The  value  of  the  illusion  varies  with  the  order  of  experimenta- 
tion; it  is  greater  with  the  descending,  less  with  the  ascending  man- 
ner of  comparison. 

2.  The  value  of  the  illusion  varies  with  the  angular  position. 
With  the  increasing  order,  the  minimal  value  is  at  40°;  the  maximal 
at  95°.  With  the  decreasing  order,  the  minimum  is  at  175°;  the  maxi- 
mum at  90^.  The  mean  value  of  the  illusion  has  its  maximum  at  95^; 
its  minimum  at  115°. 

3.  The  value  of  the  illusion  corresponds  to  about  ^  or  ^  of  the 
length  of  the  principal  line. 

4.  The  illusion  is  least  in  children  of  9  and  10  years.  It  increases 
up  to  13  years,  and  diminishes  at  15  years. 

5.  Decrease  in  visual  acuity  increases  the  illusion. 

6.  The  greater  the  skill  in  estimating  small  distances,  the  less  the 
illusion. 

IV.    Emotive  Antagonism,    Sestilio  Montanelli. 

Graphic  records  were  made  of  the  radial  and  carotid  pulse  (from 
which  the  haemic  condition  of  the  brain  was  inferred),  the  respiration, 
and  the  volume  of  the  hand.  Marey's  instruments  were  used  for  the 
first  three  determinations ;  Hallion  and  Comte's  plethysmograph  for 
the  last.    The  principal  results  are  as  follows : 

Sensory  Pleasantness : 

1.  Increased  rate  of  pulse. 

2.  Increased  rate  of  respiration. 

3.  Increased  force  of  heart  beat. 

4.  Passive  perpheral  vaso-constriction. 

5.  Variable  vaso-dilatation  of  the  brain. 

Sensory  Unpleasantness: 

1.  Increased  rate  of  pulse. 

2.  Increased  rate  of  respiration. 

3.  Increased  force  of  heart  beat . 

4.  Passive  peripheral  vaso-constriction. 

5.  Tendency  toward  cerebral  vato-dilatation. 
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• 

Representational  Pleasantness : 

1.  Active  peripheral  vaso-dilatation. 

2.  Variable  changes  in  cerebral  circulation. 

Representational  Unpleasantness : 

1.  Increased  rate  of  pulse. 

2.  Increased  force  of  heart  beat. 

Expectation : 

1.  Increased  rate  of  heart. 

2.  Weak  peripheral  vaso-dilatation. 

3.  Cerebral  vaso-dilatation. 

Surprise : 

1.  Increased  rate  of  heart  beat. 

2.  Passive  peripheral  vaso-constriction. 

3.  Cerebral  hyperemia. 

Fear: 

1.  Active  peripheral  vaso-constriction. 

2.  Increased  rate  of  heart  beat. 

3.  Cerebral  vaso-dilatation. 

Courage : 

1.  Peripheral  vaso-constriction. 

2.  Increased  rate  of  heart  beat. 

« 

V.  Thought  and  Personality  in  Dreams  :    Contribution  to  the  Sci- 
entific Study  of  Dreams,    Antonio  Aliotta. 

The  author  recorded  his  dreams  for  three  months.  His  most  note- 
worthy point,  in  his  own  opinion,  is  that  the  distinction  between  ex- 
ternal perception  and  subjective  reflection  is  present  in  dreams  as  in 
the  waking  state.  He  urges  this  fact  against  the  theory  that  in 
dreams  all  images  present  themselves  in  the  same  vividness,  because 
the  control  of  actual  perception  is  removed.  This  observation  was 
confirmed  by  a  questionary  sent  to  14  persons,  to  which  there  were 
10  replies.  The  number  of  the  author's  own  dreams  was  115.  Of 
these,  the  imagery  of  115  was  visual;  of  55  motor;  of  40  phonetic;  of 
40  auditory;  of  15  tactual,  of  7  olfactory;  of  5  gustatory.  The  vivid- 
ness of  the  visual  images  is  ^eater  in  dreams  than  in  the  waking 
state,  but  there  is  not  much  difference  in  the  vividness  of  the  auditory 
images  of  words.  Against  Janet's  theory  that  relates  the  dream  to 
somnambulistic  phenomena,  the  author  argues  that  the  ideational 
type  does  not  change  in  the  dream  consciousness,  while  it  does  in  the 
hypnotic  consciousness. 

VI.  Some  Cases  of  Psychomotor  Automatism,    V.  Berrettoni. 

This  is  a  study  of  mind  reading.  Subject  and  experimenter  sat  in 
some  experiments  with  hands  clasped,  and  in  others  without  contact. 
The  eyes  of  the  subject  were  sometimes  blindfolded  or  shut,  and 
sometimes  open.  The  test  did  not  consist  merely  in  finding  an  olHect 
in  one  room,  but  it  involved  the  searching  for  an  object  in  more  than 
one  room  or  the  conveyance  of  an  object  from  one  room  to  another. 
120  tests  were  made  on  two  observers.  The  results  in  49  cases  were 
correct;  in  26  cases,  partially  correct;  in  45  cases,  wrong. 

H.  C.  Stevens. 
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PSYCHIATRY. 
By  Isador  H.  Coriat,  M.  D, 

RBCBNT  UTBRATURB  ON  PARAMNBSIA. 

Paramnesia,  whether  of  the  simple  or  reduplicative  Tariety,  has 
recently  received  a  remarkable  impetus,  both  in  studies  of  the  phe* 
nomena  in  normal  individuals  and  its  occurrences  in  varioas  psycho- 
pathic states,  psychasthenias  and  mental  disorders.  Recent  text 
books,  however,  have  given  it  but  scant  notice,  but  the  current  litera- 
ture is  rich  in  the  reports  of  cases  and  the  formulation  of  various 
theories.  It  bears  a  certain  analogy  to  those  peculiar  losses  of  the 
feeling  of  reality,  which  are  transient  alterations  in  the  feeling  of 
recognition  (or  the  so-called  ''sense  of  familiarity'*)  or,  on  the  other 
hand,  to  the  feelings  of  ''strangeness,''  the  phenomena  of  the  "never 
seen"  as  opposed  to  the  sense  of  the  "already  seen"  called  by  Janet, 
psycholeptic  crises.  The  purpose  of  this  brief  review  is  to  gather  to- 
gether and  summarize  the  recent  literature  on  the  subject. 

Outside  of  the  strictly  scientific  contributions  on  the  subject,  the 
late  Lafcadio  Hearn,  in  a  popular  vein,  describes  the  phenomena  of 
paramnesia  with  a  rare  philosophic  insight.  (Kokoro,  Hints  and 
Echoes  of  Japanese  Inner  Life — Boston,  1896.)  In  discussing  Shin- 
toism  and  Buddhism,  he  raises  the  question  whether  the  ego  is  the  con- 
centrated sum  of  the  creative  thinking  of  previous  lives,  and  then 
adds — "To  the  same  psychological  category  possibly  belongs  likewise 
a  peculiar  feeling  which  troubled  men's  minds  long  before  the  time 
of  Cicero,  and  troubles  them  even  more  betimes  in  our  own  genera- 
tion,— the  feeling  of  having  already  seen  a  place  really  visited  for  the 
first  time.  Some  strange  air  of  familiarity  about  the  streets  of  a 
foreign  town,  or  the  forms  of  a  foreign  landscape,  comes  to  the  mind 
with  a  sort  of  soft,  weird  shock  and  leaves  one  vainly  ransacking 
memory  for  interpretations." 

Grasset  (La  Sensation  du  'Deja  vu.'  Journal  de  Psychologic  normale 
et  pathologique,  Jan.-Peb.,  1904),  again  essays  to  apply  his  geometri- 
cal polygonal  scheme,  to  an  explanation  of  these  complex  phenomena. 
He  asserts  that  there  are  two  equally  essential  elements: 

1.  The  recognition  of  an  image,  of  an  emotion,  of  a  psychic  state, 
that  one  has  the  consciousness  of  never  experiencing. 

2.  The  ignorance  of  the  origin  of  the  first  impression  (visual  or 
auditory  image),  and  emotion  previously  acquired  by  the  "psychisme  " 
In  the  second  case  it  is  necessary  that  there  be  in  the  "psychisme" 
of  the  subject  an  image  or  an  impression,  which  shares  in  it,  which 
has  been  deposited  or  formed  unknown  to  the  subject.  The  patient 
shows  a  stupefying  anxiety,  when  he  ascertains  the  presence  in  his 
mind  of  an  image  or  a  precise  impression,  whereof  he  is  unable  to  say 
when  or  how  it  came  into  his  brain.  Perhaps  unconsciously  or  un- 
known to  him,  he  acquires  this  psychic  recognition,  which  he  is  able 
to  later  utilize  in  different  conscious  intellectual  operations,  without 
even  recalling  either  the  moment  or  the  circumstances  of  the  acquisi- 
tion of  this  psychic  recognition.  The  phenomenon  is  explains  by 
double  "psycnisme"  and  the  necessary  separation  of  psychic  centres, 
either  superior  or  inferior  (the  polygonal  schema);  the  superior  being 
conscious,  while  the  inferior  is  unconscious  or  subconscious.  The 
two  centres  collaborate  in  an  inextricable  manner,  but  they  are  also 
able,  in  certain  psychological  or  extra-physiological  conditions,  to 
disaggregate  and  functionate  alone  (disagr^gation  subpolygonale).  In 
these  states  of  subpolygonal  disag^egation,  the  inferior  psychic  states 
are  able  to  acquire  diverse  impressions,  without  the  knowledge  of  the 
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superior  psychic  centres.  The  sensation  of  the  "already  seen  "  is  not 
an  illusion  of  false  recollection  of  an  impression  whereof  the  subject  ig- 
nores the  first  copy.  In  support  of  his  theory,  he  quotes  a  letter  from 
Paul  Bourget  who  describes  the  characteristic  * 'anguish"  caused  by 
the  "already  seen,"  but  which  became  less  as  his  mental  powers  ma- 
tured. In  the  treatment  of  these  conditions  the  patient  must  be 
taught  to  correct  the  impressions  of  the  "already  seen." 

L^n-Kindberg  has  shown  (Revue  de  Psychiatric  et  de  Psychologie 
Ezperimentale,  Vol.  VII,  No.  4,  April,  1903)  that  in  cases  of  param- 
nesia the  memory  is  very  specific;  the  pose,  expression,  gestures,  all 
being  fully  recognized  as  having  taken  place  before.  The  phenomena 
may  also  occur  only  under  conditions  of  fatigue,  cerebral  neurasthenia. 
The  accompanying  feeling  is  either  curiosity,  indifference,  amusement 
or  fear.  Paramnesia  may  be  an  epileptic  aura,  and  then  is  often  asso- 
ciated with  vertigo.  In  one  tenth  of  the  cases  there  is  a  feeling  of 
depersonalization.  After  discussing  in  detail  the  various  theories  of 
paramnesia,  the  author  undertakes  to  explain  the  phenomena  on  a 
rational  basis.  He  concludes  that  the  perception  of  reality  requires  a 
certain  mental  effort,  an  effort  of  synthesis,  and,  as  this  is  absent  in 
patients  who  are  the  subject  of  a  paramnesic  memory  disorder,  the 
environment  is  perceived  with  the  same  facility  as  a  memory  not  re- 
quiring synthesis,  and  there  arises  the  illusion  that  it  is  a  memory, 
that  the  present  has  been  perceived  before. 

G.  Ballet  CUn  cas  de  "Pausse  Reconnaissance"  ou  de  "Dejk  vu."  Rev. 
Neurol.,  1904,  pp.  1221-1223)  reports  a  case  in  whom  the  ptaramnesia 
followed  an  epileptic  delirious  state,  the  phenomenon  being  imme- 
diate and  instantaneous,  and  of  an  auaitory,  visual,  tactile  and 
gustatory  type.  He  believes  that  the  disorder  was  produced  by  a 
transitory  or  permanent  psychasthenic  state,  and  is  of  the  nature  of  an 
instantaneous  dissociation. 

Lemaitre  (Des  Ph^nom^nes  de  Paramnesie  k  proposd'un  cas  special. 
Archives  de  Psychologie,  Vol.  Ill,  pp.  loi-iio,  Nov.,  1903)  gives  the 
case  of  a  young  man  of  sixteen,  with  peculiar  dreamy  states,  in  whom 
things  dreamt,  seemed  to  come  to  reality  a  few  days  later.  His  ex- 
planation of  the  phenomenon  is  that  the  paramnesia  consists  of  con- 
scious revival  of  recent  subconscious  perceptions,  but  which,  by  reason 
of  their  subliminal  modality,  appear  to  the  consciousness  as  having 
occurred  a  long  time  previously. 

Heymanns  (Bine  Enqu^te  iiber  Depersonalisation  und  "Pausse  Re- 
connaissance" Zeit.  f.  Psychol,  und  Physiol,  d.  Sinnesorgane,  Bd.  36, 
H.  5-6,  1904)  carried  out  an  investigation  on  forty-five  students,  of 
whom  ten  were  women.  The  a^es  ranged  between  20  and  25  years. 
Those  in  whom  the  paramnesia  occurred  were  strongly  emotional, 
changeable  in  morals,  inapt  and  irregular  in  their  work.  The  par- 
amnesic  had  an  inaptitude  for  mathematics,  while  the  non-paramnesic 
showed  an  inaptitude  for  languages.  In  connection  with  this,  it  is  of 
interest  to  note  that  Lemaitre's  patient  showed  a  taste  for  literature 
and  the  fine  arts,  but  manifested  a  profound  aversion  for  mathematics. 
The  paramnesic  is  liable  to  the  momentary  experience  that  a  familiar 
word  is  strange  or  meaningless.  The  most  frequent  time  for  the 
phenomenon  to  appear  was  in  the  evening  when  the  subject  is  in  a 
passive  condition,  tired,  exhausted  or  engaged  in  uncongenial  work. 

Sidis  (Multiple  Personality,  1904)  explains  the  phenomena  of 
paramnesia  on  the  ptrinciple  of  reverse  movements,  when  subconscious 
experiences  transmitted  to  central  consciousness  appear  under  the 
form  of  "familiar  memories."  He  cites  the  well  known  example  of 
the  proof  reader.  Recently  a  new  variety  of  the  disorder  known  as 
"reduplicative  paramnesia"  has  been  described  by  Pick  and  Coriat 
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This  is  characterized  in  that  a  series  of  events  in  the  patient's  remem- 
brance falls  into  manifold  occurrences,  the  isolated  events  being  im- 
pressed on  the  patient  as  repetitions  thereof.  It  is  distinct  from 
maltiple  personality,  in  that  the  patient  does  not  lose  the  sensation 
of  his  own  ego.  The  published  cases  are  reported  very  minutely,  as 
the  patients  were  all  inmates  of  insane  hospitals,  so  that  an  oppor- 
tunity was  presented  to  follow  the  disorder  from  day  to  day.  So  far,  it 
has  been  found  to  occur  only  in  various  psychoses,  general  paralysis, 
delirium  tremens,  involution  melancholia,  dementia  praecox.  alco- 
holic deterioration,  Korsakow's  disease  and  senile  dementia  (presbyo- 
phenia).  Normal  individuals  appear  to  be  exempt.  Characteristic  of 
the  disorder  .is  a  lengthening  of  the  time  sense,  while  the  sense  of 
familiarity  is  greatly  intensified. 

La  Dimence  Pricoce^  par  R.  Massblon.    O.  Joannin  et  Cie,  Paris, 
1904.    pp.  199. 

The  interest  in  the  deteriorating  psychoses  of  puberty  and  adoles- 
cence is  well  shown  by  the  multiplicity  of  publications  on  the  subject. 
Masselon  has  given  us  a  very  readable  and  lucid   exposition  of  the 
modern  ideas  of  dementia  praecox,  and  outside  of  Christian's  classic 
monograph,  published  in  1899,  we  can  recall  nothing  so  complete  on 
the  subject.    The  book  is  divided  into  six  chapters  and  deals  with  the 
history,  symptomatology ,  prognosis,  etiology  and  pathological  anatomy 
of  the  disease.    There  are  several  illustrations  showing  katatonic  and 
paranoic  attitudes,  and  three  plates  illustrating  the  handwriting,  with 
special  reference  to  the  stereotypy,  poverty  and  scattering  of  thought. 
The  author  is  the  strongest  however  in  the  section  devot^  to  the  psy- 
chology of  the  disease,  and  here  are  seen  the  evolution  and  the  sum- 
ming up  of  his  experimental  work  along  this  line,  published  in  1902 
TLa  Psychologic  des  Dements  Pr6coces).   In  summing  up  the  psychical 
aisorders  of  dementia  praecox,  we  find  the  following  striking  traits: — 
emotional  indifference,  progressive  diminution  of  voluntary  and  intel> 
lectual  activity,  lack  of  capacity  of  mental  effort,  progressive  disap- 
pearance of  complex  memories  with  automatic  preservation  of  simple 
memories,  lack  of  precision  and  diminution  in  the  number  of  mental 
images,  fixation  of  certain  ideas  which  are  reproduced  automatically. 
These  symptoms  were  most  marked  in   the  katatonic  form,  appear 
early  in  the  '* neurasthenic''  period  of  the  disease,  are  accentuated, 
but  finally  narrow  down  in  the  acute  period,  but  are  still  present  in 
the  terminal  dementia. 

Ten  Lectures  on  the  Biochemistry  of  Muscle  and  Nerve ^  by  W.  D. 
Halliburton.  P.  Blakiston's  Son  &  Co.,  Philadelphia,  1904.  pp. 
160. 

This  book  comprises  the  Herter  lectures  given  in  New  York  in  1903, 
on  the  chemical  physiology  and  pathologpr  of  muscle  and  nerve  tissue. 
Like  all  of  the  author's  publications,  it  is  based  on  sound  laboratory 
experiment  and  the  conclusions  are  most  convincing.  The  material 
throws  much  light  on  pathological  anatomy  and  on  the  muscle  con- 
traction and  nerve  conduction  theories  of  physiological  psychology. 

On  the  Methods  of  Later  Psychiatry^  by  C.  B.  Farrar.  Am.  Jour,  of 
Insanity,  Jan.,  1905. 

A  comprehensive  and  readable  summary  of  the  recent  advances  in 
psychiatry,  from  the  standpoint  of  pathological  anatomy,  physiological 
psychology  and  clinical  psychiatry.  Particularly  well  given  is  the 
summary  of  the  work  of  Aschaffenburg  on  associations  and  of  the  chief 
criteria  furnished  by  Kraepelin  and  his  school  on  mental  capacity  and 
fatigue. 
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Paranoia^  by  R.  Percy  Smith.    Jour,  of  Mental  Science,  Oct.,  1904. 

A  comprehensive  review  and  admirable  criticism  on  the  ever-perplex- 
ing "  paranoia  qnestion,"  which  will  repay  careful  reading. 

Autointoxication  Psy chosen ^  von  B.  Meyer.  Archiv.  f.  Psychiatrie. 
Bd.  39.    H.  I. 

The  anatomical  changes  strikingly  resembled  those  observed  by 
Bonhoeffer  in  delirium  tremens  (axonal  reaction). 

Bibliographic  der  Gesammtcn  Wissenscha/tlichen  Litcratur  Ubcr  den 
Alkohol  undden  Alkoholismus,  von  Dr.  Med.  B.  Abderhalden. 
Urban  und  Schwarzenberg,  Berlin,  1904.    pp.  504. 

A  very  comprehensive  bibliography  of  everything  pertaining  to  the 
alcohol  question,  from  the  chemical,  physiological,  pathological, 
psychological  and  sociological  standpoint.  It  should  be  m  the  hands 
of  every  scientific  worker. 

Zur  Pathogenese  der  TaySachs^schen  Amaurotischen  Idiotic^  von 
Kari«  Schapper.    Neurol.  Centralblatt,  May  i  and  16,  1905. 

The  author  describes  peculiar  histological  findings  in  an  autopsy  on 
a  case  of  amaurotic  family  idiocy,  a  disease  type  which  occurs  almost 
exclusively  in  Jewish  children  and  is  characterized  by  idiocy,  spastic 
paralvsis  and  blindness,  with  an  early  lethal  outcome.  Sachs  had  pre- 
viously described  the  degeneration  of  the  cortical  cells.  In  Schafrer's 
case  there  were  noted  peculiar  ampulla-like  and  balloon  shaped 
swellings  on  the  basal  dendrites  of  the  large  pjrramids  of  the  central 
convolutions.  The  glia  cells  were  hypertrophied  and  the  Betz  cells 
were  swollen  with  a  disturbance  of  their  fibrillar  arrangement,  while 
in  the  anterior  horn  cells,  the  fibrils  had  fallen  to  pieces  and  were 
gathered  in  fragments  around  the  nucleus.  The  author  looks  upon 
the  process  as  an  **Au/brauch  Krankheit**  in  the  sense  of  Bdinger. 
The  illustrations  that  accompany  the  paper  show  these  peculiar  swell- 
ings of  the  dendrites  in  an  admirable  manner. 

Zur  Auffassung  Geivisser  Symptome  der  Dementia  Praecox^  von 
B.  Straksky.    Neurol.  Centralblatt,  Dec,  1904. 

One  of  the  fundamental  characteristics  of  dementia  praecox,  not 
pathognomonic  of  the  disease,  but  occurring  most  freauently  in  it,  is 
the  loss  of  the  inner  unity  of  the  understanding  and  the  will.  Bspe- 
cially  marked  seems  to  be  the  altered  relation  between  the  disturb- 
ances of  the  understanding  and  the  corresponding  affective  states,  so 
that  there  is  a  sort  of  a  sejunction  in  the  sense  of  Wernicke.  The 
author  gives  in  ^reat  detail  a  case  which  showed  a  peculiar  confusion 
and  disorientation,  with  random  replies,  peculiar  aimless  actions 
and  finally  a  mild  erade  of  deterioration.  Bven  a  summary  of  the  case 
would  exceed  the  limits  imposed  by  a  review.  On  account  of  the 
theft  of  which  the  patient  was  guilty,  simulation  was  strongly  sus- 
pected, but  such  thefts  are  a  very  prominent  and  early  symptom  in 
hebephrenia  and  general  paralysis.  Hysterical  manifestations  were 
shown  by  the  random  replies.  Bmotion  was  absent  and  the  memory 
for  the  initial  stage  was  hazy.  From  the  very  beginning  the  most 
prominent  disturbance  was  in  the  inner  unity,  which  immediately 
suggested  a  katatonic  disease  and  spoke  against  amentia  as  well  as 
simulation.  The  peculiar  asymbolia  and  apraxia  also  pointed  to  kat- 
atonia.  The  case  was  a  typical  example  of  the  loss  of  the  inner  unity 
of  the  mind,  which  the  author  calls  intrapsychic  inco-ordination  or 
intrapsychic  ataxia.  The  paper  is  an  example  of  the  minute  clinical 
analysis  of  the  German  psychiatrists. 

JoiTRNAL — 10 
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Sur  un€  Forme  d* Hypochondrie  Aberrante  due  a  la  Perie  de  la  Con- 
science du  Corps,  par  G.  Dbmy  et  P.  Camus.    Rev.  Nearol.,  May 

I5i  1905. 

Recently  the  peculiar  symptom  of  the  loss  of  the  feeling^  of  reality 
and  allied  states  has  receivea  a  great  deal  of  attention  in  psychiatry. 
Janet,  in  his  last  publication,  has  given  us  extensive  clinical  records 
and  fine  psychological  analyses  of  these  strange  mental  states,  and 
August  Hoch  (Psychological  Bulletin,  Vol.  II,  No.  7,  July  15,  1905) 
has  reviewed  all  the  recent  literature  on  the  question.  The  symptom 
occurs  in  various  psychoses  and  psychasthenic  states.  Demy  and 
Camus  record  a  case  which  is  in  many  respects  remarkable,  and  in 
addition  they  give  a  critical  review  of  the  various  theories  which  have 
been  propounded  to  explain  the  condition.  A  woman,  aged  47,  suf- 
fered from  periodic  confused  episodes  following  intense  emotional 
states  and  in  which  these  peculiar  feelines  of  unreality  arose.  She 
would  describe  her  feeling  as  follows :  "  I  do  not  feel  myself,  I  do  not 
feel  my  limbs,  I  do  not  feel  my  head,  I  do  not  feel  my  hair.  I  have 
to  continually  touch  myself  to  know  who  I  am.  It  seems  to  me -that 
my  entire  body  is  changed,  sometimes  it  is  as  if  I  no  longer  existed. 
When  I  touch  an  object  I  have  the  sensation  that  it  is  not  I  who  feels 
it."  There  was  constant  motor  restlessness,  she  continually  touched 
various  parts  of  her  body.  She  never  complained  of  heat  or  cold.  If 
the  mouth  was  closed  she  could  not  locate  her  tongue.  She  claimed 
to  have  lost  the  senses  of  taste  and  smell,  noises  and  the  sounds  of  the 
human  voice  seemed  different  to  her.  '*  The  world  appears  changed  to 
me.  Persons  and  things  are  like  phantoms,  as  if  tney  were  not  real. 
I  am  unable  to  imagine  the  figure  of  my  parents  or  the  interior  of  my 
house."  The  physical  examination,  excepting  some  vaso-motor  dis- 
turbances, was  negative,  and  there  were  no  hysterical  stigmata. 

The  external  senses  act  only  in  an  accessory  and  secondary  manner 
in  the  conception  of  a  personality.  Wernicke  and  Storch  have  shown 
that  all  sensory  perception  is  composed  of  two  elements,  the  specific 
or  sensorial  element  and  the  organic  or  myopsjchic  element.  This 
latter  is  made  up  of  the  sensations  of  muscular  activity,  and  their  memo- 
rial images  are  intimately  united  to  the  images  of  organic  sensations 
of  internal  or  visceral  origin.  The  totality  contributes  what  is  called 
the  cenesthesia,  the  sense  of  our  bodily  existence,  of  our  physical 
personality,  the  vague  feeling  we  have  of  our  being,  independently 
of  the  existence  of  our  senses.  Poerster  has  given  to  the  loss  of  this 
feeling  the  name  of  the  afunction  of  the  somatopsyche,  or  loss  of  con- 
sciousness of  the  body.  Janet  calls  it  the  '*d^lire  c6nesth^sique,"  or 
obsession  de  c6cit6  et  de  mort,  or,  what  is  still  better,  sentiment  de 
d^personnalisation.  According  to  Janet,  this  feeling  of  reality  is  a 
function  of  the  "mental  level,'*  which  disappears  when  the  psychologi- 
cal tension  diminishes.  In  those  patients  who  experience  this  sense 
of  unreality,  there  exists  a  lowering  or  enfeeblement  of  the  psycho, 
logical  tension.  The  authors  prefer  the  psycho-physiological  theory 
of  Storch  and  Poerster,  to  the  purely  psychological  conception  of  Janet. 

Einseitige  drosshimatrophie  mil  gekreuzler  Kleinhimalrophie  bet 
einem  Fall  von  progressiver  Paralyse  mil  Herderscheinungen,  von 
Th.  Budbr.    Allg.  Zeit.  f.  Psychiatric,  1903,  Bd.  60,  H.  4. 

In  the  course  of  general  paralysis,  presenting  the  classic  symptoms, 
there  followed  a  right  hemiplegia  after  a  series  of  apoplectiform 
attacks.  The  duration  of  the  disease  was  25  months.  The  autopsy 
showed  an  enormous  atrophy  of  the  left  hemisphere  (154  grammes 
less  than  the  right)  and  also  an  atrophy  of  the  right  hemisphere  of  the 
cerebellum.  Microscopically  there  were  cell  alterations  in  the  central 
cortex  and  left  frontal  region,  disappearance  of  the  tangential  fibres 
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and  of  a  great  namber  of  the  fibres  of  projection  of  the  same  side  and 
a  degeneration  of  the  pyramidal  tract  continuing  towards  the  internal 
capsnle.    The  author  discusses  the  question  of  the  paralytic  genetic 

Processes  in  the  brain.  What  is  the  cause  of  this  great  atrophy  of  the 
emispheres?  does  it  follow  a  process  of  another  nature?  is  it  the  con- 
sequence of  the  paralytic  process?  or  does  the  general  paralysis  develop 
in  a  brain  where  a  hemisphere  has  been  the  seat  of  atrophy  due  to  an 
arrest  of  development  ?  By  exclusion  the  author  diagnoses  an  atyp- 
ical general  paralysis  of  Lissauer.  Against  the  arrest  of  development, 
there  is  an  equal  development  of  the  cerebral  peduncles  and  of  the 
pyramids.  The  real  cause  of  this  atrophy  the  author  is  unable  to  state. 
[We  have  seen  four  similar  cases  of  general  paralysis  with  one-sided 
brain  atrophy.  In  all  these  cases,  focal  symptoms  were  predominant, 
making  a  diiqgnosis  from  brain  tumor  verv  oifficult  at  first,  until  the 
typical  mental  and  physical  decay  cleared  up  the  clinical  side  of  the 
picture.] 

Psychiatry,  by  Stbwa&T  Paton.    J.  B.  Lippincott  Co.,  1905.    pp.  618. 

To  the  recent  works  on  mental  disorders,  the  result  of  the  new  im- 
pulse in  psychiatry,  especially  in  America,  may  be  applied  the  oft- 
quoted  '*  Of  the  making  of  many  books  there  is  no  end."  Dr.  Paton's 
book,  however,  is  the  most  serious  effort  on  this  important  branch  of 
medicine,  made  in  the  United  States,  and  is  thoroughly  in  keepine 
with  the  more  modem  lines  of  research,  if  we  except  a  condensed 
abstract  of  Elraepelin  published  some  two  years  aso.  As  a  digest  of 
the  literature  it  is  excellent,  as  an  exposition  of  clinical  psychiatry  it 
has  many  faults,  but  these  are  considerably  outweighed  oy  the  many 
admirable  qualities  of  the  book.  True,  it  contains  nothing  new,  and 
the  author's  experience  in  clinical  psychiatry  seems  to  have  been 
rather  limited,  but  it  furnishes  a  good  working  basis  for  the  student 
and  general  practitioner  who  wishes  to  become  informed  of  the  most 
recent  lines  in  mental  diseases.  As  an  example  of  the  great  influence 
of  the  Heidelberg  school,  he  follows  in  the  main  the  classification 
of  Kraepelin,  but  he  has  added  in  detail  the  researches  of  the  French 
writers  on  hysteria,  and  the  psychasthenias,  and  in  view  of  the 
great  importance  of  the  latter  group,  not  so  much  for  the  hospital 
physician,  as  for  the  general  practitioner,  the  innovation  is  an  excel- 
lent one.  However,  he  groups  the  melancholias  under  the  heading 
of  senile  psychoses,  a  classification  obviously  wrong,  for  clinical  expe- 
rience has  shown  how  many  of  these  states  may  appear  during  the 
pre-senile  period.  He  recognizes  the  paranoic  forms  of  manic-depres- 
sive insanity  and  also  the  atypical  focal  forms  of  general  paralysis, 
although  from  the  standpoint  of  symptomatology,  he  says  nothing  of 
the  manic-depressive  types  of  this  latter  disease.  On  page  85  it  is 
stated  that  paramnesia  is  a  mere  distortion  of  memorv,  whereas  it  has 
been  shown  that  this  disorder  is  not  one  of  a  premeditated  distortion, 
but  is  rather  of  profound  dissociation,  so  strong  that  in  the  redupli- 
cative forms  it  approaches  a  multiple  personality.  The  stenographic 
production  given  of  the  flight  of  ideas,  more  nearly  resembles  the 
scattered  thought  of  dementia  praecox.  Concerning  the  latter  dis- 
ease, the  few  lines  on  the  relation  of  puberty,  although  fragmentary^, 
yet  are  well  taken  and  timely,  as  showing  the  modern  tendencv  m 
this  direction.  He  well  holds  out  against  charts  for  symptomatologv 
as  narrowine  our  conceptions  and  takes  the  firm  stand  for  a  thorough 
clinical  study  of  each  case  independently,  giving  a  short  scheme  for 
the  mental  and  physical  examination.  The  description  of  katatonic 
stupor  lacks  clearness,  while  the  treatment  of  the  paranoic  states  is 
too  meagre.  Outside  of  these  few  deficiencies,  however,  the  book 
represents  the  most  serious  attempt  at  a  clinical  psychiatry,  on  a 
thoroughly  scientific  basis,  that  has  yet  been  produced  in  America. 


BOOK  NOTES. 


Nos  Ancitres  PrimiiifSt  par  A.  Doignbar.  Preface  par  Dr.  Capitan. 
(Notes  d'Arcb6ologie  Pr^istoriqne.)  C.  Clavreoil,  Paris,  1905. 
pp.  202. 

With  the  assistance  of  his  teachers,  the  professors  at  the  School  of 
Anthropology  in  Paris,  this  young  member  of  the  society  has  attempt- 
ed the  rather  difficult  task  of  compiling  the  results  of  recent  studies 
of  the  industries  and  mentation  of  primitive  man.  He  believes  man's 
precursor  existed  in  the  eolithic,  tertiary  period,  and  discusses  st 
length  the  remains  found  in  the  silex  of  Thenay,  in  the  silezes  of 
Otta  and  Poycoumy,  also  the  findings  in  other  tertiary  beds  of  south- 
ern France;  discusses  the  Java  man,  or  the  pithecanthropus  erectns 
of  Dubois.  He  makes  four  ages  of  primitive  humanity, — that  'of  the 
cave  bear,  of  the  mammoth,  of  the  elk,  and  of  the  aurochs.  His  pal- 
ethnologic  divisions  are  first  neolithic,  divided  into  Robenhansian  of 
Mortillet,  with  polished  stone  poignards,  rouges,  arrow  points,  lan- 
ces, monuments,  pottery,  with  some  agriculture  and  navigation ;  and 
secondly,  the  Campignian,  studied  by  Salmon.  These  are  the  last 
quartemary  stages,  with  our  present  fauna,  climate,  alluvium.  Passing 
backward  to  the  paleolithic  age,  we  have  first  the  Magdalenian,  with 
work  on  bones,  tne  mammoth  and  reindeer,  with  a  cold,  dry  climate. 
Next  older  comes  the  Solutrean  and  the  Menchecourian,  with  its  tran- 
sition industrv,  its  flint  arrow  heads,  its  fluviomarine  stratification,  the 
appearance  of  the  horse  and  the  disappearance  of  the  rhinoceros,  and 
its  moderate,  dry  climate.  Earlier  he  places  the  Mousterian,  with  its 
cold,  moist,  glacial  climate,  with  woolly  animals.  Next  earlier  come 
the  Acheulean,  with  its  clay  formations;  then  the  Chellean,  with  its 
rough  instruments,  its  ancient  elephants,  and  its  warm,  dry  climate. 
Bsrliest  of  all  in  the  tertiary,  represented  by  the  Puycournian  remains, 
we  have  a  yet  more  rudimentary  industry,  with  the  masterdon,  hip- 
parion,  the  dinotherium,  and  a  warm,  moist  climate. 

The  construction  is  a  very  able  one  and  is  based  essentially  upon 
French  explorations  and  theories. 

The  Bonioc  Igoroty  by  A13B&T  Brnbst  Jbkks.  Department  of  the 
Interior  Ethnological  Survey  Publications,  Vol.  I.  Bureau  of 
Public  Printing,  Manila,  1905.     pp.  266. 

This  is  a  product  of  five  months'  study.  Perhaps  half  the  volume 
is  made  up  of  photographs,  and,  all  things  considered,  it  is  one  of  the 
most  interesting  recent  anthropological  studies,  comprising  surveys 
of  the  culture  groups,  general  social  life,  and  family  and  tribal  eco- 
nomic life  and  industries,  political  life,  war  and  head  hunting.  Aesthetic 
life  and  religion,  with  sample  folk  tales,  and  a  brief  final  chapter  on 
language.  Prom  this  it  is  perfectly  plain  that  this  tribe  has  abundant 
legends  and  customs  and  beliefs  of  its  own,  and  that  the  statements, 
so  often  made  by  early  American  educators  who  have  visited  the 
islands,  that  these  are  absent,  are  entirely  unfounded.  The  basis  of 
the  Igorot  religion  is  the  belief  in  the  ever  present  and  watchful 
anitos,  or  spirits  of  the  dead,  that  have  great  power  for  good  or  evil, 
and  even  life  or  death.  All  things  have  an  invisible  as  well  as  a  visible 
and  material  existence.  With  tnese  the  exorcist  is  in  communication 
and  it  is  through  their  power  that  he  works.  The  forces  of  nature 
are  personified,  and  these  forms  have  merged  into  one  supreme  god. 
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Lamawig,  over  all  and  eternal ,  who  had  a  part  at  the  beginning;,  who 
came  as  a  man  to  help  and  again  later  to  teach,  and  who  still  lives  to 
care.  He  dwells  in  the  sky,  is  prayed  to  for  harvests,  for  increase  of 
crops  and  animals.  At  times  he  has  exhibited  marvellous  power.  He 
taught  men  their  industries  and  ethics.  There  are  sacred  days,  cere- 
monials galore,  especially  those  connected  with  agriculture,  sacred 
groves  and  rites. 

The  children  have  a  variety  of  games.  Puberty  is  rather  late,  usually 
between  the  fourteenth  and  sixteenth  years,  and  has  no  rites  except  or 
because  of  the  olag^  which  is  primarily  the  sleeping  place  of  all  unmar- 
ried girls,  and  the  mating  place  of  young  people.  Here  courtships  occur 
and  young  men  so  inclinea  spend  much  time.  Marriage  almost  always 
occurs  after  and,  in  a  sense,  because  of  pregnancy.  There  are  also  rather 
elaborate  theories  of  disease  and  remedies.  The  burial  ceremonies 
are  highly  developed  and  have  many  features  that  are  unique.  We 
-cannot  but  welcome  with  great  heartiness  this  first  attempt  of  an 
American  anthropologist  to  study  the  natives  of  our  new  possessions. 

An  Essay  on  Eastern  Philosophy,  by  Y.  Motora.  R.  Voigtlander, 
1905.  pp.32- 
This  is  a  very  interesting  original  attempt  to  compare  and,  to  some 
extent,  to  fuse  the  fundamental  views  of  the  orient  and  of  the  Occident. 
Modem  psychology  has  helped  to  confirm  certain  oriental  conclusions 
pertaining  to  the  relations  of  the  subject  to  the  object,  and  of  the  sub- 
ject and  the  product  to  consciousness  of  psychic  potency  and  reality, 
the  relations  of  reality  and  representation,  the  development  of  will 
and  personality.  The  author  be^an  as  a  student  of  psycholo^  at  the 
Johns  Hopkins  University,  but  has  gradually  passed  to  philosophy 
where  his  dominant  interest  now  lies. 

Studies  in  the  Psychology  of  Sex,      Sexual   Selection  in  Man^  by 
Havbix>ck  Ellis.    P.  A.  Davis  Co.,  Philadelphia,  1905.    pp.  270. 

The  author  still  calls  his  task  "mainly  of  a  tentative  and  prelimina- 
ry character.*'  Our  knowledge  is  yet  in  the  nebular  stage.  After  a 
preliminary  chapter  on  sexual  selection  as  affected  by  external  sen- 
sory stimuli,  our  author  proceeds  to  discuss  each  sense  with  detail, 
and  this  constitutes  this  volume.  He  first  deals  with  the  primitive 
character  of  the  skin ;  then  with  ticklishness ;  then  with  secondary 
sexual  skin  centres,  the  bath.  He  then  passes  to  smell,  discusses  its 
primitiveness,  the  rise  of  olfaction,  body  odors  of  races,  effective  per- 
fumes, the  evil  effects  of  excessive  olfactory  stimulation,  the  place  of 
smell  in  «exual  selection.  Hearing  begins  with  the  physiological 
basis  of  rhythm,  and  passes  to  music,  of  which  the  author  thinks  the 
influence  is  small.  Vision  is  the  organ  of  beauty,  but  movement  is 
involved  as  well.  Two  appendixes  are  given,  one  on  the  origin  of  the 
kiss,  the  other  on  the  histories  of  sexual  development. 

Wunder  und  Wissenschajt,    Eine  Kritik  und  Erkldrung  der  okkulten 
PhdnomenCt  von  Richard  Hbnnig.     Ernst  Schultze,  Hamburg, 
1904.    pp.  247. 
After  an  introduction  he  discusses  the  essence  and  meaning  of  sug- 
gestion in  daily  life  and  history,  suggested  conditions  and  acts,  organic 
states,  and  its  curative  agency,  suggested  illusions  and  hallucinations, 
tfie  belief  in  witches,  suggested  faith,  sugjgestion  in  sleep  and  dream, 
etc.     The  second  general  section  is  entitled,  "Okkultismus."    The 
sub-sections  are  devoted  to  the  wishing  rod,  reading  and  the  trans- 
mission of  thought,  tipping  tables,  raps.     He  then  discusses  the 
sources  of  error  in  observation  and  memory,  and  thinks  these  are  the 
chief  support  of  superstition.    He  ascribes  much  importance  to  latent 
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memory  and  to  nnconscious  reasoning,  but  inclines  to  believe  in  tme 
Ahnung  in  the  distance  and  in  the  fntare.  The  author  is  acquainted 
with  American  and  English  literature  bearing  on  his  subject,  and  hat 
written  a  book  that  is  sure  to  be  of  interest. 

Metaphysical  Phenomena,  Methods  and  Observations ^  by  J.  BIax- 
WKLX,,  Preface  by  Charles  Richet,  and  introduction  by  Sir  OliTer 
Lodge.    G.  P.  Putnam's  Sons,  New  York,  1905.    pp.  448. 

Under  method  the  writer  discusses  material  conditions,  the  compo- 
sition of  the  circle,  the  method  of  operation  and  personification.  He 
next  takes  up  raps,  parakinesis  and  telekinesis  and  luminous  phe- 
nomena. Under  psycho-sensory  and  intellectual  phenomena  he  dis- 
cusses sensory  automatism,  crystal  gazing,  dreams,  telepathy,  telaes- 
thesia,  '*A  Complex  Case,*'  by  Ritchet,  motor  automatism,  automatic 
writing,  phonic  and  mixed  automatism  and  its  psychology.  In  a  final 
chapter  he  discusses  fraud  and  error.  L.  I.  Pinch  prints  some  recently 
observed  psychical  phenomena.  The  author's  impressions  are  the 
result  of  ten  years'  psychic  research.  He  has  studiously  refrained 
from  giving  a  purely  scientific  aspect  to  his  book,  because  it  is  unsuit- 
able to  the  subject  in  hand.    He  does  not  expect  to  convince  savants. 

Psychologische  Faktoren  des  modemen  2^t^eisteSy  von  Richard 
Babrwald.  Die  Bedeutung  des  Urteils  fiir  die  Aufifassang,  von 
Paul  M511er.  (Schriften  der  Gesellschaft  fiir  psychologische 
Porschung.  Heft  15.  III.  Sammlung.)  Johann  Ambrosins  Barth, 
Leipzig,  1905.    pp.  no. 

The  first  article,  by  Baerwald,  discusses  the  possibilitv  of  historical 
psychology,  the  predominance  of  rhythmic  and  pictorial  types  in  the 
German  classics,  and  the  coloristic  method  generally.  Other  topics 
are  the  concrete  and  abstract  type  and  the  feeling  for  ideas,  Goethe's 
time  as  abstract  and  the  present  as  a  concrete  epoch,  the  alternation 
between  these  periods  in  human  development,  the  psychology  of  mixed 
feeling,  the  hegemony  of  the  latter  in  our  day,  the  laws  of  the  feelings 
for  quietude,  the  departure  of  modem  tragedy  from  what  is  naturally 
sad. 

In  the  second  article  MOller  very  briefly  discusses  the  views  of  other 
recent  writers  concerning  the  significance  of  the  judgment  for  appre- 
hension. 

Psychological  Medicine,  A  Manual  on  Mental  Diseases  for  Prodi- 
tioners  and  Students,  by  Mauricb  Craig.  P.  Blakiston*s  Son 
&  Co.,  Philadelphia,  1905.    pp.  449. 

After  a  brief  discussion  of  normal  psychology  the  author  takes  up 
the  definition,  cause,  classification  and  symptoms  of  insanity,  then 
discusses  the  states  of  excitement  and  depression,  stupor,  katstonia, 
paranoia,  has  a  very  brief  chapter  on  dementia  praecox,  others  on  sec- 
ondary and  organic  dementia.  Under  epochal  insanities  he  classifies 
puerperal,  climacteric  and  senile.  Under  intoxication  psychosis  he 
treats  alcoholism,  morphinism,  opiumism,  plumbism,  and  then  come 
the  general  paralysis  of  the  insane,  the  exhaustion  psychoses,  general 
neuroses,  including  epilepsy,  hysteria  and  trauma.  Obsessional  in- 
sanity has  a  chapter  by  itself.  One  of  the  longest  is  that  devoted  to 
insanity  and  physical  diseases,  phthisis,  diabetes,  chorea,  cretinism, 
malaria,  etc.  Under  defective  mental-development  are  included  idiocy 
and  moral  insanity.  Then  come  faint  insanity,  its  relation  to  law, 
sleeplessness,  care  taking,  and,  last  of  all,  treatment.  The  book  is 
written  by  a  practical  physician  who  bases  his  conclusions  chiefly 
upon  his  own  experience,  and  troubles  himself  little  about  German 
theories,  but  has  attempted  some  original  work  with  the  microscope 
on  the  brains  of  post  mortem  subjects. 
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